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Doctor and patient 
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The physical examination, 19 

Writing out the history and examination, 22 

Presenting a case, 23 

Interpretation, 23 


Jt is easy to talk of the principles of medicine but difficult to provide accurate 
succinct definitions. One statement that gets near to the truth is that ‘diagnosis 
should precede treatment whenever possible’. There are two steps in making a 
diagnosis. The first is observation by history taking, physical examination and 
ancillary investigations. The second is interpretation of the information 
obtained in terms of a disorder of function and structure, then in terms of 
pathology. This book is about observation rather than interpretation; patho* 
logy, the study of disease, is largely outside its scope. However, information 
and interpretation go hand in hand. The nature of further observation is 
determined by interpretation of information already obtained. In practice, of 
course, patients do not present with a diagnosis; they come with problems. 
The wise doctor does not think of himself as a diagnostician but rather as 
someone who elucidates human problems. He also realizes that labelling a 
disease process is but one step in the management of a problem. 


THE HISTORY 

The aim is to get from the person concerned an accurate accoxmt of his 
cnmjjslAinJL and. ta see. thius barilr.^CQn.wl b.v^ life as, a wb/jJA.. TIa 

findings should be recorded under the following headings: 

1 Presenting complaint 

2 History of present illness 

3 Previous history of illness 

4 Menstrual history 

5 Treatment history 
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6 Family history 

7 Social and occupational history 

Some doctors prefer to record the paiicni’s social and occupational history and 
the past and family histories before the history of the presenting complaint, 
since the patient’s presenting illness is then viewed more clearly in the context 
of what has happened before. Further, it is often wise to find out about the 
patient’s life, at least to some degree, before tackling the presenting illness 
itself. However, in faking the history it is neither possible nor desirable to tie 
a patient down to any particular sequence. He must be allowed to tell his story 
in his own way. Further, a good doctor begins the examination of a patient as 
the latter walks into the room— his general appearance, the way he walks, the 
way he answers questions and soort— and only finishes taking thehistory when 
the consultation is over . Occasionally a vital piece of information may come out 
just when the patient is leaving. 

The list of headings may appear formidable and it does take some experi- 
ence to know in a given case which part of the history is particularly worth 
pursuing. If, for instance, the patient’s complaint is undue bleeding, a careful 
family huiory may virtually make the diagnosis. If he has chest symptoms, the 
fact that he worked with asbestos even twenty years earlier {oceupatwnal 
httory) may be the vital clue. If his complaints are those of a severe anaemia, the 
fact that he has been treated with chloramphenicol {treamint htitory) may be 
all-important. If he has a fever, the fact that his plane put down in West Africa 
(foctal history) may be the clue. These are rare examples; more commonly it 
may be his soetal circumrrunces— his relations with his wife or his empJoyej>- 
that arc at fault. When students start case taking they are wise to make at least 
some enquiry under all the headings listed. When they have had more experi- 
ence, they may know on which they should concentrate; but in a dslficuli case 
even the most cxpencnccd doctor would be unwise to neglect any of the 
headings listed. 

In a simple case— provided one can be sure that the case in pomt is 
simple— a few direct questions may obtain ail the necessary information. As a 
rule it IS best just to let the patient talk, even if the process seems time- 
consuming. One should ‘listen to the patient telling one the diagnosis’; the 
w'oman complaining of an itching skin rash may end her story with a remark 
that her husband irritates her. 

History taking is a special form oftheartofcammuntcatton. It is necessarily a 
two-way business; two people studying each other. This is the beginning of the 
doctor-patient relationship on which will depend the value of the patient’s 
history and his confidence m his doctor. For many patients consulting a doctor 
is an ordeal as bad as a viva voce for some students. However anxious the 
patient is to seek medical advice, he may feel, at the margins of consciousness, 
that the doctor is a threatening formidable figure. It is the doctor’s job to put 
the patient at ease and encourage him to talk freely. To do this you need the 
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right words emphasized by body language or non-verbal communication. 
Make it clear from your stance, gestures and expression that the patient has 
your whole attention and that you will not be shocked or angered by anjihing 
he says. Gazing out of the window or continually writing notes will put off the 
patient. 

Common courtesy goes a long way towards good communication. So greet 
the patient, by name if possible. Whenever visiting a patient for the first time, 
tell him who you are and why you ha\*ecome to see him. It is usually possible to 
start the interview with some non-committal remarks. The discovery of a 
common county of origin or a mutual interest in a hobby or a pet may work 
wonders. When the patient is telling his story always watch his body language 
to see if it matches his words. His eyes may give more information than 
his words. The clenched fist may betray tension when the words sound 
emotionless. 

Never underestimate the power of communication inherent in touching 
your patient. Try holding the hand of a frightened old lady and see how it gives 
her more comfort than your words of reassurance. When it comes to physical 
examination does the patient feel your touch as an attack or caress? Gentleness 
is all important; inde^ abdominal palpation, to be successful, must be like a 
caress. Patients are often greatly reassured by a thorough gentle examination. 
It is all part of gaining the patient’s confidence. 

In telling the histoty the patient may appear to be evasive; this is seldom, if 
ever, deliberate. It may be due to dementia, aphasia or sub-normal intelli- 
gence, but is commonly due to anxiety or even fright. Sometimes the symp- 
toms cannot easily be put into words. T feel rotten’ or *I just don’t feel myself 
may be the presenting complaint of a whole spectrum of disorders. Psycho- 
logical symptoms are often very dijficuli for the patient to express. Alany 
people feel that such symptoms are not respectable ones to present to a doctor 
and substitute these symptoms by complaints of vaguely described physical 
discomfort, often implying polysymptomatic complaints. Later such a patient 
may be able to say that everything is flat and hopeless and there is nothing to 
live for; in other words he is depressed. An anxious patient may come with 
symptoms of indigestion, headache or palpitations; later he may be able to 
voice his ever-present feeling that something awful is about to happen. Indeed 
this feeling may have become so mudi a part, of turn tlat he is almost unaware 
of it. 

Es-asiveness is, of course, particularly common if the real problem is a 
sexual one or involves feelings of guilt. The spinster caring for a difficult 
elderly mother will not easily associate her headaches with her feelings of 
anger. It is important for the doaor to recognize the reasons that make a 
patient difficult to handle. Anger and exasperation are natural reactions if 
there is no determined attempt to tolerate the patient and discover why the 
interview is arousing mutual antipathy. We all have our own strengths and 
weaknesses in persona! relationships. It b the doctor’s job to know himself and 
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attempt to eliminate his weaknesses while developing his strengths. This is an 
essential pan of learningtotakeaWsiory, Ifapaiiemdoes makeoneangry,itis 
best to recognize this and try a fresh start to the interview by saying: *I am 
afraid I find what you arc saying difUcult to follow. Let’s start again and I’ll try 
to get it right.’ 

In spile of a huge proliferation of ancillary aids, kiitory taking and physical 
examination remain essenttal skills for the doctor, if only for two simple reasons. 
Those who work in large modern hospitals are apt to forget that most of the 
world’s population have to be treated either where there are noancillary aids or 
where these arc very restricted. Even where these aids arc freely available, they 
are in varying degrees costly and are not without discomfort or risk to the 
paiiem. It was the original author of this book who wrote: 'From making the 
cure of the disease more grievous than the endurance thereof, good Lord 
deliver us.' 

Special investigations should therefore be used with discretion; that is, 
they should be used selectively, when simpler clinical methods have indicated 
what further investigations are likely to be profitable. The answer to a question 
may aid diagnosis more than an expensive laboratory procedure. It is our view 
too that no doctor should request any special investigation unless he knows 
what information relevant to the problem it is likely to provide, and has some 
idea of its cost and of its possible dangers to the patient. 

Thus case taking— the taking of histories and the performance of physical 
examinations under supervision during the period of medical clerking 
remains an essential part of medical education. It is also the means of establish* 
ing the all-important relationship between patient and doctor. In this first 
chapter we deal with history taking and physical examination in general terms. 
In later chapters we shall elaborate by considering different systems individu- 
ally, and the book ends with a short section about cooperation with the 
laboratory. 

There is no one method of history taking applicable to all patients in all 
situations. The method will vary according to whether the history is being 
taken in the wards, the out-patient clinic, the surgery or the home, and 
according to the state of the patient and the time available. It is wise to open a 
non-urgent consultation with some general question such as ‘What can I do for 
you?’ or ‘How can I help you?’ This gives the patient an opportunity to say 
what he wants from the consultation. To know this at the outset may be 
valuable and may indeed save time. Here we attempt to describe the methods 
that we think should be used by students undertaking medical clerking in 
hospital. We shall consider these for convenience under the headings men- 
tioned above, but must emphasize once more that patients cannot belied down 
to an orderly sequence. They must be allowed as far as possible to tell their 
story in their own words and in their own way. Only when they have done this 
should they be asked to enlarge on what appear to be the more important 
aspects of the story and only after that should specific questions be asked. 
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Personal history taking must never become a stereotyped routine of asking 
standard questions and recording the answers, though questionnaires may be 
useful for special purposes. 


The presenting complaint 

Try to define the main compla int and its durati on. The presenting complaint is 
simply the complaint which made the patient come to the doctor. The remarks 
above about apparent evasiveness may apply here, but most patients with 
physical disease have no difficulty. They have pain in the belly or headache or 
shonness of breath. In writing up the history students should avoid the 
temptation to i nclude a mini-history under the presenting complaint Tln most 
cases there is one symptom which made the patient come to th^doctor and 
ideally this is all that should be included under this heading. One must admit, 
however, that some patients have more than one main complaint and a few 
have so many that it is impossible to identify a presenting complaint. 

Thequestion of duration may be difficult. First, many people, particularly 
the elderly, cannot remember the duration of their symptoms. One could 
indeed regard this as the normal stateof affairs and suspect the patient who can 
remember every detail of his illness of being unduly introspective and hypo- 
chondriacal. 

Most patients with long-standing symptoms tend to date them by events 
rather than by years, even though there is no causal relationship. The symp- 
toms started ‘after my husband died’ or ‘at the time of the last General 
Election’. With patience it is possible to get at the likely duration. After that it 
is wise to ask some such question as ‘ Did you ever have anything wrong befo re 
that?’ or even ‘ When were you last pertecilywxll?’ In this way earlier syrap- 
toms, which the patient zegaros as unimportant, ^ay be revealed. One should 
remember too that patients often use the word ‘chronic’ to mean ‘severe’, 
rather than of prolonged duration. — - 


The history of the present illness 

Ask the patient to tell you the story of his illness from the beginning. Ideally 
you should allow him to do this without interruption, but this may be a counsel 
of perfection. It may require some tactful encouragement to make a dour or 
nervous patient tell you his story at all, while some talkative ones cannot keep 
anywhere near the point. A particular difficulty is th e patient who will use 
pseudo-medical terms or terms of which he does not loiowthe medical mean- 
ing. i^aiients who insist on talking about rheumatism, migraine, acidity, 
catarrh or disc should be gently discouraged and asked to describe what the y 
a ctually feel to be wron g. Others will insbt on talking about ' what my other 
d octors said* — 

When the patient has told you all that he will spontaneously, ask him to 
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e nlarge on any P Qintsjha t wu may think to be imponant or that you may have 
misunderstood. Also try to clear up any doubt about the time^ onset and the 
duration oT the main symptoms. Some patients have symptoms which come 
and go, and it is important to try to find out whether the r elapses an d 
remissions are related in any wav to times, seasons or events in the patient’s 


r emissions are related m any wav to time s, seaso ns or event s i n tne p auent s 
Uf^ ' 

When you think that you have the patient’s story clearly, you should take 
e ach main symptom in turn and examine it in detail. The first step is to try to 
make sure that you and^ the patient arc ialking abutit the same thing. Ask the 
patient to rephrase any part of the story if his original words were unclear to 
you . Sometimes the history has to be e laborated before it can be u nderstood . A 
patient may, for instance^' Complam ot wind or flatulence. Mnce flatus is 
considered in our culture to be an indelicate subject, it may be assumed that he 
means bringing up wind, whereas he may well mean passing wind by the 
bowel; or he may mean that he has a feeling that he wants to get rid of wind but 
is unable to do so. Therefore enquire directly: ‘Do you mean that you bring the . 
wind up or that you pass it doum or that you feel that you want to get rid of it 
but can't>’ It should be unnecessary to point out that one should avoid leading 
questions, which themselves suggest the answer expected, as far as possible, 
but some questions, such as ’Has'e you evtr spat blood?’ may be essential. 

Perhaps the commonest complaint which brings a patient to a doctor is a 
pain of some sort and this will serve to illustrate one way in which the nature of 
a symptom can be further explored. 

Ask about the following points: 


Sits Where is it? Note whether the patient points to o ne spo t or spreads his 
funds over a wide area. 


Radiation Does it stay in one place or does it move or spread? 

Severity Does it interfere with his activiiies a nd docs it ever k een him aw ake 
at night? If it never inicricres in any way with his activities and n^v^r keeps him 
awake at night, he is probably talking about what should properly be called 
discomfor r. Patients who use such exaggerated terms as continual agony are 
usually seeking sympathy and one should try to dis cowr the real reason for 
their distisss, which is often social or psychological. 

Timing When did it start? When does it come and when does it go? 


Character. What is it like? Most descriptions of the character of a pain, e.g. 
s tabbing, burning, cricking or gnawing, a re unhelpful. It is wry difficult for 
anyone to describe a pain in words. On the other hand the distinction between 
a colic, which w axes and wanes and may cause a patient to roll about, and a 
steady pain like that of pentohitis, which causes the patient to try to avoid all 
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movement, may be very important. 

The following points are often particularly helpful in deducing what dis- 
turbance of normal function is responsible for the pain: 

O ccurrence or agg ravation What brings it on? And what makes it worse? A 
pain in the «mre oi me cliesnvhich always comes on after a certain amount of 
exertion, or is made w'orse by exertion, is almost certainly due to ischaemia of 
the heart. A very similar pain which comes on a short time after eating is 
probably oesophageal. 

Relief What makes it belter? Pains may be relieved by simple measures. Pain 
arising in the musculoskeletal system, for instance, may be relieved by a 
change of position . Upper gastrointestinal pains, e.g. duodenal ulcer, are 
usually promptly relieved by eatin g. Lower gastrointestinal pains may be 
relicvrf by defaecatip n or the pa ssage of wi nd. Cardiac pain, brought on by 
exertion, is relieved by cest^ny ^efiniterclief by simple things of this sort 
may be a valuable clue to (he disturbance of function or structure involved. 

The effect of drugs may also be of diagnostic value. Ischaemic cardiac pain 
is usually promptly relieved by trinitrites. Musculoskeletal pains arc usually 
relieved by simple analgesics like aspirin g while discomforts associated with 
stress and tension are not. Most physic^ back pains are therefore relieved to 
some extent by aspirin, while tension pains usually are not so relieved. In the 
ra re event of a back pain made worse by aspirin, o ne would have to think of an 
abdominal cause, e.g. a peptic uiccr aanereniiothe posterior abdominal wall. 

Pain is a symptom which can usually only be further explored in clinical 
terras. It may, however, be possible to explore other symptoms, thirst for 
example, in more precise physiological terms. 

Thint must first be distinguished from the dry mouth of oral infections or 
ofdefe«ive salivary secretion. Compulsive water drinkers complain of severe 
thirst but are seldom woken up by it. Thirst is, however, most commonly the 
prime symptom of loss of body water (with or without loss of salt). The 
prindpil causes of loss of body water are diminished intake, vomiting, 
diarrhoea, increased sweating (with fever or exposure to heat), increased 
output of urine and severe haemorrhage. Observation or simple questions will 
therefore uncover the immediate disorder of function or functions that are 
responsible for the symptom, but further questions and investigations may be 
necessary to explain it in terms of pathology. 

If, for instance, the thirst appears to be due to loss of body water due to 
increased urinary output, one must recall that the huge output of urine of low 
specific gravity of diabetes insipidus and the similar output of urine of high 
specific gravity (due to glucose) of diabetes melliius can both cause severe 
thint. The passage of large amounts of urine with a specific gravity of 1010 
(isotonic with plasma) in renal failure may be sufficient to cause thirst, ^rsist- 
ent through day and night. Hypercalcaemia, by diminishing the action of 
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antidiuretic hormone and so increasing water loss, may produce thirst and 
finally the administration of diuretics (or e\%n excessive tea or coffee drinking) 
may promote salt and water loss with increased urine volume and so thirst. 

These two examples— pain and thirst— thus serve to illustrate different 
ways in which all important symptoms should be explored, with the object of 
identifying, if possible, the disturbance of function and/or structure respon* 
sible for them. < 

While concerning oneself with the details of a patient’s symptoms it is 
important not to lose sight of what may be called the shape of the illness. Is it 
something that began insidiously and has gradually got worse up to the present 
time? Or something intermittent? Or something which began acutely and is 
slowly getting better, but has not yet gone? Does it relate to some past illness or 
to a chronic disorder already diagnosed? Sometimes this shape of the illness 
may be more significant than individual symptoms. 

Another valuable question in patients with long-standing symptoms (par- 
ticularly psychological ones) is; ‘ Wiai made you decide to come and see roe at 
this particular time?’ The answer is sometimes illuminating. It may well be; T 
ttxiuldn’t have dreamt of coming, but my wife made mc‘, or it may be because 
an acquaintance has recently died with what appeared to the patient to be 
rather similar symptoms. 

On pages 1 1-18 there is a scheme, arranged under systems, of the kinds of 
questions that doctors usually ask when taking a history. Such a scheme is of 
limited value. When the patient has told his story and the stage of examining 
individual symptoms is reached, the doctor should be asking himself first, 'Are 
we both talking about the same thing?’ and then, ‘What does this thing (i.e. 
symptom) mean in terms of disturbance of function and/or structure?' and 
should be framing his questions accordingly, rather than be repealing a list of 
standard questions. It is usual, however, toconclude the history of the present 
illness with a brief review of the other systems which do not appear to be 
implicated. 

Previous history of illness 

The previous history should include all important illnesses fr om iDfanc_y 
o nwar ds. Bew are of accepting ready-made diagnoses , particularly, as «- 
plained above, in the case ot such terms as inttuenza, arthritis, rheumatism and 
so on. Even if more precise diagnostic terms arc used, it is wise to ask a few 
questions about the nature of the illness to check whether the diagnosis seems 
Ukely . Questions about common infections should, usually include a tactful 
enquiry about venereal disease and its treatment. 

In some cases it may be necessary to communicate with doctors or hospitals 
that have treated the patient in the past to obtain information necessary for 
correct treatment. The name and, if possible, the address of the doctor or 
hospital concerned with the treatment of aprevious illness should therefore be 
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recorded, together with the name and address of the patient at the time of the 
previous illness, if this has changed in the interval, and in the case of a married 
woman her name before marriage. 


The menstrual history 

Women should be asked about menstruation. In the majority of cases men* 
struation occurs about every 28 days. Ask at what age menstruation began and, 
if men struation has ceased , ask h ow long it has been~afasen t,-4jie menopause 
usually occurs about the age of 40 tbSOyears. Enquire also whether the patient 
is losing more or less blood than usua l. The menstrual flow is to be regarded as 
abnormal it it lasts lor tewer than 2 or more than 8 days. Ask about premen - 
st rual tensio n and about the presence or absence of pain at the periods; and ask 
whether the patient is or has been tAklftg oral contr aceptives. 

The treatment history 

The treatment history should includedetails of drugs taken , i ncluding psycho- 
tr opic dru gs, surgery, ra diotherapy and psychotherap y. A dverse reaction s to 
drugs, including hypersensitivities (especially to pemcHlin), are now a com- 
mon cause of disease. It is essential to learn If the patient has had previous 
adverse effects from a drug so that its prescription can be avoided. Knowledge 
of current therapy is also necessary to avoid adverse drug interaction when 
other drugs are prescribed. A major difficulty is that patients may not be able 
to remember, nor may any record exist, about past treatments. Alany of his 
remedies may in any case have been bought across the counter. In this case, 
and probably always, it helps to ask about remedies taken for particular 
complaints, e.g. * What do you take when you have a headach e?*; *Wh atdoyo u 
ta ke for the bowel s?* Patients’ memories can be aided bv asking them to b^g 
u p the whnlp^ontents of their medicine stor e. It is often extensive and 
outdated. Relatives often remember more than the patient if he is very old, 
very young or mentally sick. It is important to discover not only whether 
someone was given a drug to take, but whe ther he took it and for the appropri - 
a te time . I f the drugs were nof taken as nrescribed. the reasons for them-n ot 
b eing taken must be discovered . Patients fregucntly do not comply with 
instructions. Vocabulary matters; medicines often mean something liquid or 
something sold in a pharmacy; drugs may mean doctors’ prescriptions or illicit 
narcotics to a patient; and tablets may not be distinguished from capsules. It is 
often better to ask a patient what remedies he took for particular complaints 
and whether these ever disagreed with him, than to use technical terms. 
Hospital drug information units can help with the names of unusual drugs 
ini ported from overseas and with listing the adverse effects of any drug. Much 
difficulty would be avoided if all doctors used official rather^an'pfoprietaiy- 
names. 
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The family history 

Note the patie nt’s position in the fami ly and the ages of the children if any. 
Usually it is only necessary to record ihestatcofhealtlirrtieTmpwtant illnesses 
and the cause of death of immediate rclatw cs. If. Kawever: there is a quesiiQn 
of an he reditary disorder one should enquire about all known relations and 
attempt to construct a family tree showing those affected and those not 
affected. 

The social and occupational history 

Enquire about what may be grouped together as the patient’s physica l and 
e motional environment^js surroundi ngs both at home and work, his habtt s 
Jnd hjs ow ’n menml^ imtl eja life and to his wnrlc. Try to visualize his life, 
sharing his emotions and viewing step by step his home, family, daily habits, 
diet and work. It may help to ask him to give an account of a typical day. Ask 
about: 

1 T he exact nature of his occupatwn ( not just the name of his trade but what 

precisely his work onA u AvprtE/.c-_hi.n_tn inilu- 

g ,pcg<i . should also be noted. One should ask about his 

a»itiid>> tn'KTs work, his employers and his workmate s. Sometimes one should 
enquire into a patient’s business affairs and the^ssibility of financial worries. 

2 His domeiik and his feelings a\»m other mem bers of 

his family, his in terest s, ho lies , hopes, fears, the holidays he lets and 
whether he enjoys thetri, the amount of ggrcisT Tie takes, the games h e plays, 
and, in general, the sort of life he leads and the sort of personTiels. 

3 His Aom^jiaiiiundmgf , their sani tary coodh ton and the possible existence of 
o vercrowding or of l oneliness . What pels docs he keep? Where did they come 
from and were they recently imported? 

4 His dirt and his use of ak oholandsobacto. It is important to ask about past 
habits in these respe^s. A man who says that tie neither drinks nor smokes may 
have been a heavy drinker or smoker in the past. Remember too that many 
alcoholics will convincingly deny their dependence. Distinguishjsetween 
ci garette smoking and pipe or smnl.- inf> Cigarette smoking is a cause of 
bronchial carcinoma and vascular disease; therefore a detailed history of 
smoking is essential in many cases. 

5 Whether or mt he has lived abroad 3n d if so whether he w as ilUhere. Recent 
traveRnay be important; a patient may for instance suffer from malaria in the 
U.K. if he has recently travelled from or even through a malarious area. 

There are two more points about history taking which should be men- 
tioned. First i t is sometimes as im portant symprnm w as not 

pr esent as to record that u was present, ti nder each system therefore the 
absence oi tne most important symptoms, e.g. breathlessness and cough in the 
case of the respiratory system, breathlessnesson exertion or cardiac pain in the 
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case of the cardiovascular system, and paralysis, headaches or fits in the case of 
the nervous system, should be recorded. 

Secondly the history does not end wln^n the patient is first seen . Continuation 
notes should record the disappearance of symptoms or the appeaTanCe ofncw 
ones, or any other relevant foct which becomes apparent while the patient is 
under observation. 

There follows a scheme of the kind of questions which most doctors ask in 
taking a history. 


ROUTINE QUESTIONS 


General 

Weight Is it i ncreasin p. decreas ing or stationaryJ- 

Sleep Has the sleeping pattern changed ? Is there di filculivin getting to sleep 
or u nusually early wakin g? Is the patient sl eepy during the d ay? Are ‘sleeping 
pills’ taken? 

Energy Tiredness is a universal complaint. Is it l oss of energy or boredom ? 
Is it part of general malaise? 


Gastrointostinal system, abdomen and pelvis 
Upper alimentary tract 

If the symptoms point to disease of the upper alimentary tract, inquire about: 


Pain What is its severity and site? Is it Jocal^d or difQise? Does it ra diate in 
any particular direction? Fort iow long h as the patient had it? Does he have 
int ervals of freedom ? If so, for how long? What is its relation to meals (if any)? 
Does It wake him at nigh t? What things aggrav ate it? What afford s relief (e.g. 
food, antacid powders, vomitjing)? Distingui sh especially betweeiT ^pain* and 
‘sense of discomfort’ or ‘fullness’. 


Appetit e Is it i ncrease d or re duced ? If reduced, is his appetite really bad, or 
is the patient afraid to eat on. account of pain? 


Vomiting F requency . Its relation to pai n; does it relieve pain or not? Dis- 
and regurgitation (contraction of stomach muscles against closed pylorus). 


General characteristics of vomited matter Its amou nt a^ colQ ur.,Does it 
ever contain blond? D oes it ever look like * cofTee-grou ndsl?Tsit'eve ^sotir an~d~: 
frothy? Does it contain residues of food t aken thexi^ petore?- "-j 
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Flatulence Does the wind tend to escape downwards or upwards? Does 
cither form relieve the symptoms? 

Water brash Docs the patient ever experience excessive secretion of saliva 
into the mouth, with regurgitation of mouthfuls or ciear^ tastetesTti uid? 

Heartburn Docs the patient suffer from pain behind the sternum? Does it 
come on cs peci^ ly when he is lying dovm? 

Dysphagia Is there any difficulty in swallowing? If so, w here does the food 
appeano ‘stick*? Is it worse with liquidsor with solids? Is swallowing painful? 


Lower alimentary tract 

If the symptoms point to a disorder of the lower alimentary tract, inquire 
about: • 

Diarrhoea Number and time of occunen ce of motions during the day; their 
relation to mea ls oT to special aftiei^of lood. Colour of the motion s; axe they 
f ormed, unformed, oorridgedike. frothy, or fi^lcJv wa^ rvr U^hev float in 
the l avat^ pan or are they d ifficult to flush awav ? Has he ever passe3“any 
bt dboo niiim^ Is there p ain during defaecation ?Does the patient use purga - 
lives or does he take anything else, e.g. beerTB cely to produce loose mol^? 

Constipation What is the patient’s usual bowel habit? Has there been any 
reye pt chang eJn-hahit? If so, catuhis be expiam cg-bF change in diet, medi- 
cine s^ et c.? pn psjhggnn^t ip qti'on alternate with diarrho ea? If so, can this be 
ex^ained by the taking of purgatives? Has he any colicky pain? Has he passed 
blood? Has he had any vomitin g? Does he take codeine in any form? 

Pain Site, radiation and character? Persistent or intermittent? Where is it felt 
worst? Is it relieved by defaecation or by the passage of flatus? 


Liver and gallbladder 

If the symptoms point to disease of the liver or gallbladder, e.g. the patient i$ 
jaundiced or has pain in the region of the liver, inquire about: 

Jaunttice Has the patient •noticed any change of coliyQi of the ‘ vairte oi fae ces? 
Does the skin itch? Have there been anv o ther cases ol laundice am ong his 
fa mily. frien3s7r workmates? Hashe had any kind o f injection in the last thr ee 
or lour months^ 


Pain Its site. Has the patient ever had a tmcks of very severe pain , coming o n 
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s uddenly and lasting for a few hours?_I f so did the pain radiate and in what 
directions was hrycllow alter it subbed? Has he ever haH'pahrin the tip of 
th e should er or in Ih^m iddfe ofHs batk ? — 

Inquire also regarding his digestion on the lines already laid down. 

Genital system 

If the symptoms point to an affection of the genital system: 

Patients will usually talk spontaneously about structural things, such as a 
urethral dischar ge, swelling of the testicles or ulceration of the pen is or 
scrotum in the male; and gynaecological abno rmalities in the case ot ttie 
femalel 

Often, however, their real complaint is of a disorder of function which is to 
them intensely personal and embarrassing. Tact and sympathetic listening 
may enable such patients to discuss disorders nf coital surh as 

im potence , premature gjaculation nr frigidity, problems of infertility and 
jwssible anxieTies about masturbation or homosexu al ity. 

The cardiovascular system 

If the symptoms point to disease of the circulatory system, inquire about: 

Rheumatic fever or chorea A history of rheumatic fever or chorea is signifi- 
cant. If the patient is a child, also ask about so re throats a nd ‘gr owing pain s*. 

Dyspnoea How short of breat h is the patient? When does it co me on? Is it 
present ar ri-<t_nF nnly nn What degree of exertion rs necessary to 

produce it? Does he have attacks of b reathlessness at__nig ht ( paroxysma l 
nocturnal dys pnoea'^? Does h e have t o sit up or can he sleep lying down? 

Pain or distress What is its e xact site and cha ra cter? If the patient has chest 
pain or tightness, docs it radiate to the left arm, neck, shoulderorinters capuiar 
region? If so, in w hat directi on? W hat precipitate s it, and what, if anything, 
rs lleve^ il? Angina pectoris and cardiac pain are discussed on p. 233. A 
cramp-like pain and tiredness in the legs on exercise may be due to intermittent 
claudication; this is felt in the muscles of the legs, esly^ally jn rhg calves. Is it 
present o nly on exertio n, or also at res t? Is it relieved by rest? 

Palpitation What brings on palpitation and how long do es it last? Does the 
h eart give an occasional thump now and then? Is the pulse rate inc reased 
dur ing an attack and is the pulse regular pr irregul ar? Enquire also about 
C Qu^, sp utum an d h aemopty sis, as under respiratory system. 

Do the feet 

Does he ever have pain in th ^ Or is there undue 

jioldne ss. redness or bl ueness of the extremides ? ~ 
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The blood 

If the symptoms and appearances point to a blood disorder, inquire about; 

Family history of bleedi ng. Has the patient had any loss of bl ood? Has jic 
notic^ any red spots in thp stc»n> Docs he bruise eas ily? Do his gums bleed ? 
Has he been taking jspirin in any fom? Are the stools ever bla^T Has he 
bleeding piles? (If a woman, is menstruation cxce sswe or d iminished?! What 
kmd o i diet d oes he eat? Wh at drugs has he been taking and to what chemical 
substances ts he exposed in his work or home? 

Ask also about such sub}ecctve sensations as breathlessness on exertion, 

h eadache, gidd lnessjor_palpita»on. — 

Do the ie^ sw ell? 

The respiratory system 

If the symptoms point to disease of the respiratory system, ask about; 

Fa m^ilv history of tuberculos i s or all ergies; occupatio n (including past 
occupations) and possible ex posure to animal, mineral or vegetable dus ts. Ask 
particularly about smoking habits, past and present. 


Cough Whether dry o r productive. Worst at which time o f day? Worse ned 
by any particular condiiionsTsuch as cold, dust or pollenTPainful or not? 



Breathing Is the patient dyspnoeic? D<«s dyspnoea occur^aucst, or after 
varvine degrees of exertion ? Various ‘grades’ ofdyspnoea have been described, 
but for the student it xs”be5t to Inquire from the patient wh at sort o lactivity 
(walking upstairs, running for a bus, etc.) produces d yspnoea . Patients with 
severe ^monary disease may by dyspnoeic at rest. 

Wheeze Wheezing may be associated with dyspnoea. The student should 
inquire whcji wheezing occurs. Is it mn^tanr nr mtermi ngnT? Does anything 
provo ke it? Is it w orse at any particular tim e of day or night? 

Chest pain Where-is it? Is it aggravated by de e p breathing or coughing? Was 
it as sftfiated w ith i ncrease in co u gh, sputum Of dyspnoea? Was the onse t 
sadden, as in spontaneous pneumoiViona? 

The urinary system 

If the symptoms point to disease of the kidneys, e.g. oedema , or wnnaiy 
^stem, e.g. pain on micturition, ask about: 
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History of tonsilli tis or previous renal djsease. Family history of renal 
di sease or high Jil ood-pressurcTWhat analgesics has the patient taKe ri?" 

Has heany pair^ jn the lumhae-repiftn nr any att acks nf acnte patn 
do wn into ih e groin nr Tgstides > 

IhT^foUowing remote symptoms: headache, vomiting, drowsiness, fits, 
dimness of wsi on, dyspnoe a. — — ■ 

Does ihel’ace ever loo k pufTv in thc^mom ing? Are the ankles swoll en? 
What is lKe"Mate,2flheJ>owefe? 

Inquire regarding micturition, as follows: 

Urine Is the urine altered in amount? Does Ihe patient have to get upat night 
to pass it? 

Is it alretedifl-colour? Is i t clear or turbid when passed? Anv blo od in it? If 
t wha t period of miemri tion is it pr^m? Is the urine frothy? 

yorb y 


night ? Is there an increase in volum e passed? Is frequency associated wit h 
undue thir st? Distinguish between j w/yurio as in diabetes and chronic renal 
failure^d (tequen o/ as in cystitis. 

Is th ere any pain during mictu ritiQn? I s iT before, duri n g or a fter the act? 
What isTts character, and where is itfrb? 


Skin diseases 

Inquire carefully into the patient’s personal habits as regards diet, clothing a nd 
washin g. What is his occupatio n? D oes he handle chemiral substances or oth er 
i mtant s? Ask if he has been raking anv recently. Jlmav be necessary to 

inquire carefully regarding syphilis. Does the erup tion itch ? If so, when is the 
itching worst? Did the e ruptio n a ppear all at once or in crops? Does he suffer 
from a sthma , hay fever or any other allergic conduioiis? What are his ho bbies ? 
Is he in conta ct with^imal s. with i nsect s, with plant s? What has he applied to 
his skin on his own initiative, or on the instructions of his doctor? What 
c osmetics does she use? Is there a f amily history o f s kin dise ase, a sthma , hay 
fever, urticaria? Is there a family history of J oss of hai r or of ^cessive hair7 ~ 


The nervous system 

If symptoms point to a disorder of the nervous system, ask about: 

A family history of .mental illness, paralysis, or fits. The n3Xur£..of the 
patient’rworkns he exposed to mv poiotos. e.g. leadTmercury, manganes e, 
c arEoiraisutphide or o ther volatile substances ? Sv^is and alcohol sho uld be 
inquured about. Has he been exposed to tropical .infestations? 

It is always important to inquire about discharge from the ear. and about 
r ^ent or remote head injury^ 

/' c 
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If ihe patient complains o ffltsoyblackouis the following questions should 
be asked in order to clarify the oature of the attacks: 

A ge at first a ttack? Describe the first attack. Whenjid the s econ d occur? 
What Ras beerrshohest an d^n gest inte rval betwe en attacks? Do they occur in 
slecpor not? HarRe^y premonitio n or au ra? What is its ch aracter ? Docs the 
patient gojigid? Does he consciousnes s? Is the o nset sudden nr grad ual? 
Are coQyulsions present? Are they g eneral or lo cal? Where do they begin a nd 
end? Does he fall? Has he eve r hurt hi mseif^lPMs he b iie his tongu e, mictur ate 
oTHefaccate during the fit? Are there any af ter-s>Tnpio ipSj-Such as' sj^p. 
heagseh erSmomatism or paralysis? 1$ there any suVr^uent m ental dis turb- 
anceTBecause these patients are seldom clear as to the exact natufeoftheir fits, 
ifls important to obtain a description from a witness of the patient's attacks. 
The word ‘fit’ is often undesirable and ‘attack’ or ‘seizure’ is preferable. 

If he complains of paTa\vits or s n/>ke inquire regarding symptoms of heart 
disease, hyp erte nsion, or diabetes (see Cardiovascular and Urinary Systems).' 
Ha'The iny ^emotittory symp toms before the onset? How d id the paralys is 
come on? SuddenlV-^r g radual ly Has he any headache o^vomiting? Wher e is 
the headache situated? Describe the patient’s disability m detail. Other sub- 
jective symptoms of nervous disease are considered in Chapter 10. 

If the patient complains of headathe , describe its.£i!£^he factors which 
i mprove.^orsen o r pr ecipita te it, its qualitv.>^ve ritv an d t imin g.' and the 
Whatdo es the paticnt think hascau scd i t? Afc there 
f amily problem s or other sourcesof personal or emotional coi^i c t and tensi on? 
D^es ttie patient fear b raifi tumou c? Is there a history of recent_he^d-trauma 
and, if so, is litigation pending? Does the headache have the characteristics of 
raised intracranial pressure? Is it migrainous? Is there a family history of 
headache? ' — — 

Di ssiriess is another common symptom. Is it inter mitten t? Does it relate to 
c hances in head posture ? Is there a history of dcafnesso r tar problem s? Is there 
a history of trauma? Is it getting b etter or wors e? Are there any features to 
suggest brain "stem disease, e. g. unsteadiness of gai t, sl urred speec h, doub le 
vision or facial numbness? 


The locomotor system 

If the symptoms pomt to a disorder of the bones or jomts-. 

Inquire for previous manifestations of rheumatoid arthritis , r heumau c 
fe ver or gou t. Ask about possible associated conditions Tn the skin (e.g. 
d ermatomyosi tis, psoriasis, d isseminated lupus erythematos us, s cleroderma 
a nd erythema nodosu m), t he bowel s (ulcerative coiuisT and^e^'esje.g. 
conjunctivitis, uveitis and Sj6grcn^'’3iscase). Ask about the presence of a 
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u rethral discharge In the m ale or oCvaginaldtscharge^in the female. Has the 
patiMt been exposed to rubella? Is there a family history of gout or other 
rheum atic disordg r? ~~ " 

it there is paitTre ferre d to a bon e, ask w hether it is worse in the day or in the 
night. Bon e pains are often d escTibed a s b eing dee p and bo ri ng 
'Tfthe pain is ii Ta join t, ask whether it is present c onstantly or only when the 
joint is moved. Has the joint been yjsihlv -swollen ? Does the pain mov e from 
o ne joint to anoth er, as is characteristic of acute or subacute rheumatism? 
Uescnbe the patient’s gait and other disabilities. 


Children 

If the patient is a young child, the following special questions should be put to 
the mother or other responsible person: 

How ma ny ot her childre n are there in the family? What are their sexes and 
ages? Have there been an^ miscarriages or stiHb la)»? If so, when? Is there a 
hi story of illness in the parents or sibling s, or in the parents’ near relatives ? 

the q ^orfigf wcH durfh ^rcgnancy and did she take anv dru gs? Was this 
a ^llterm infan t? What was the b irth w5gh t> Was the child bom at home or in 
hosfiiai^d was the l^hsiuitomal? Were there any unusual symptoms, such 
as jaundice, evanfxis nr the newborn pericd? 

Was the bab y breastfed, and for how long? If b otile»fe d. what t ype of milk 
was used? Were v itamin supplements given? Whan-was mi xed feeding intro - 
du ced?, Was thereTsatisfactorv w eight-gain in infancy? What i mmunizations 
were given, and when? 

It is particularly important to inquire about the ‘milestones of develop- 
ment’ (p. 469). When did the baby first smile, sit up, walk and ta^ ? When did 
he acquire c ontrol of bo wels and^bi?dd^ 

What are the child’s present habits with regard to e ating, s le eping, bowels 
an d micturit ion? What is his general behaviou r like in comparison with his 
siblings or other children of the same age? Jf the child is of school age, does he 
attend schooLregularly, does he get on well with his lessons, and does he like 
school? 

Hanhe child e ver been separated from his mother? I f so, when and fo^ow 
lon|?^What is the soc ial ba ckground? Are the living co nditions satisfactory? 
Doe? the mother go out to work? If she docs, wh o looks after the child while 
she is away? Is this an immi^ntTam ily? If so, where do they co me from , and 
how long have they been in this country? 

~Tiiially,'mquire about previous illne sses, their n ature a nd s everity, and the 
ages a t which they occurred^i nfectious dise ases , fits, b owel disturban ces, 
up per respiratory mfpction&, disc^^in^jrars. If there IS a'histor^f c ough, 
was it s pasmodic , associaiedwilh v omiting, partic ularly bad at nig ht? And was 
there a whoop? Wl ^t dru gs has the child iwived ? Has the child ever been in 
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hospital? Have there ever been any accidents involving physical iniury, burnt 
or poisoning? — ■ 

IrTtalung the history try to discover w hat is really worryinglhc parents. It 
may be something deeper than is suggested by the child’s symptoms, for 
example leukaemia or some other serious disease which affected another child 
in the family. 

Tho occupational history 

In clinical practice the occupational history is often valuable, and there are few 
surcrand quicker meansofgainmgapatiem’sconfidcnce ihanthedisplayofan 
intelligent knowledge of his or her job. If there is any suspicion that the 
patient’s symptoms are due to his occupation it is necessary to take the 
occupational history from the time the patient left school. Record the dates and 
It ems of all subseguem. jobs. He may be exposed to a noxious substance 
responsible for his ill-health in his present occupation, but this should not be 
assumed. An ice-cream vendor may have a mesothelioma due to exposure to 
asbestos many years before. Cancer of the gcniio-urinary tract may be the 
result of exposure in the past to certain aromatic amines used as intermediates 
in the dye-stuffs industry, as ananti-oxidant in rubber and cable-making. Ask 
the patient the name of his trade, the pr ocesses employ ed, the tools us ed and 
the substances handteo . t he name of an occupation may be misleading, as 
different names arc used for the same process in different places. 

The man may be ignorant of the nature of a substance he uses and knows It 
only by a trade name. In such cases it is best to communicate with his works 
manager and ask about the substance in question. 

Question him on the g eneral con djpnn?} al ptarf* r.f watk. thejob 
dusty , and if so what tools make the dust? Are there fumes or va pours, and if so 
what are the chemical substances involved? Most of the toxic substances 
encountered in the dangerous trades enter the body by inhalation. Ask 
whether a hood is installed over his ben ch, and whether W pnnnprtpft m a 
s uction sv sienw-Ask about the p rovision of prote ctive clothing at his place of 
work. Does he wear a special stT it, gl oves orgogaeS, aad ~why? ~Finkly ask 
whether any si milar illness has befallen a fellow workm an. 

Other aspects ot the nistory are no Jess important. A particular illness may 
render a man temporarily or pennancnily unfit to do his work. The doctor 
should know that conditions peculiar tocenain trades may cause disease which 
predisposes to infection. Thus, sUicosis leads to an excessive mortality from 
pulmonary tuberculosis and aho from pneumonia . Incases other than infec- 
tions may be involved. For example, a heavy mortality from cirrhosis of the 
liver as well as from tuberculosis exists among publicans, barmen, brewers’ 
draymen and others who have ready access to alcohol. 

The doctor should have regard for his patient’s work even when he is 
suffering from a disease which is non-occupaiional. One must know whether a 
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man does a job which makes him a danger to others. A dairyman with open 
tuberculosis can contaminate milk with tubercle bacilli by coughing into it, 
and those who handle food can initiate outbreaks of typhoid fever, dysentery 
aadSalmonella infection by acting as carriers. Those who drive heavy goods or 
public transport ^’ehicles come under stringent medical regulations. The pos- 
sible effect of any drug on the patieni*s occupation must always be considered. 
Antihistamines may cure hay fever but make the patient so sleepy that he 
cannot W'ork without danger to himself or others. 


THE PHYSICAL EXAMINATION 

The examination of the general state of the patient and of the different systems 
is described in Chapters 2 to 17. Though the findings should be recorded under 
s>'stems, patients in medical wards are usually examined from above down- 
wards, by the methods of inspection, palpation, percussion and auscultation, 
as may be appropriate to the different pans of the body. One should there- 
fore dcN’clop a routine of physical examination which combines speed with 
thoroughness, but disturbs the patient no more than necessary. With practice 
a routine examination of the kind outlined here can be performed in 1 5 minutes 
or less. It need hardly be said that the examination must be carried out as gently 
as possible, without tiring or exposing the patient more than necessary. In the 
case of severely ill patients it may be necessary to postpone a routine examina- 
tion and to perform only the minimum necessary for a provisional diagnosis 
and treatment. lil patients must obviously be treated with special care and 
consideration. 

Different doctors have different routines for examining patients in dif- 
ferent circumstances, and for writing up their case notes. 

The following is the kind of routine examination which students are 
expected to carry out on patients in medical wards in hospital. Such a routine 
may have to be modified according to the needs of the patient, c.g. minimum 
necessary examination in an acutely ill patient, complete examination of the 
nervous system in a patient with neurological symptoms (see Chapter 10) or 
according to the circumstances, c.g. in the doctor’s surgery or in the patient’s 
home. 

During the taking of the history and the performance of the examination 
the following should be observed: 


General 

General appearance of illness (does the patient look hea^bT^^m^n’wTH?)-^ 
Intelligence (see p. 62) " t-'rOTr'* 

Mental state (see pp. 59 and 277) 

Expression 
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Build 

State of nutrition, obesity, oedema 

Skin colour, cyanosis, anaemia, iaundice, pigmentation 

Skin eruptions, petechiae, spider naevi (see Chapter 4) 

Body hair 

Deformities, swellings 
Temperature, pulse, respiration rate 

Hoir 

Area of scalp covered 
Texture 

Eyes 

Simple tests of visual acuity: compare one eye against the other 

Exophthalmos or enophthatmos 

Ptosis 

Oedema of the lids 

Conjunciivae: anaemia, jaundice or inflammation 

Pupils: size, equality, regularity, reaction to light, accommodation 

Eye movement, nystagmus, strabismus 

Ophthalmoscopic examination of the fundi 

Face 

Facies 

Function of motor part of trigeminal nerve 
Function of facial nerve 

Mouth and pharynx (a torch and tongue depressor should be used) 

Breath odours 

Lips; colour and eruptions 

Tongue; protrusion and appearance 

Teeth and gums (if patient has dentures, notice whether they fit and ask 
•whether they are worn for meals or only for adornment) 

Buccal mucous membrane: colour and pigmentation 
Pharynx 

Movement of soft palate 
State of tonsils 

Neck 

Movements 
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lins 

^phatic glands 
hyroid 

iroiid pulses 
pper limbs 

eneral examination of arms and hands 

ingemails: clubbing or koilonychia 

ulse rate, rhythm, volume and character 

tate of arterial wall of radials and brachials 

ixillae, lymph glands 

Hood pressure . 

rest for power, tone, reflexes, coordination and sensation 

oints 

rhorax 

\nteriorly and laterally 
Type of chest, asymmetry if any, breasts 
Rate, depth and character of respiration 
Pulsations 
Dilated vessels 

Position of trachea by palpation 
Look for and palpate apex beat 
Palpate over praecordium for thrills 
Palpate respiratory movements 
Estimate tactile vocal fremitus 
Percuss the lungs 
Auscultate the hearts sounds 
Auscultate the breath sounds 
Estimate vocal resonpee 
Posteriorly (patient sitting) 

Inspect and palpate respiratory movement 

Estimate tactile vocal fremitus 

Percuss the lung resonance 

Auscultate the breath sounds 

Estimate vocal resonance 

Note movements and deformities of the spine 

Palpate from behind, cervical glands, thyroid 

Look for sacral oedema 

Abdomen 

Inspection; size, distension, symmetry 
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majority of patients consult a dociorabout bodily disorders that express mental 
distress. The detection and alleviation of these problems are as important as 
the diagnosis of an organic disease process. Furthermore, the patient's own 
concept of his disease and his reaction to it has to be assessed alongside the 
doctor’s diagnosis. Ultimately, a is the patient’s sj-mpioms that must be 
relieved. 

One should begin the process of making a diagnosis by asking oneself some 
such broad questions as 'What is this person’s problem?’ and 'Has he a 
disability?' If one decides that he has a disability, one should ask: 

1 Hotofor can this person’s disability be explained by his environment , i.c. in 
geographical, socio-economic and cultural terms? 

2 fftm far can this person's disability be explained by his own altitude and 
mental make-up, i.c. in psychological terms? 

3 Hov} far can this person's disability be explained by a disease process or 
processes, i.c. in pathological terms? 

Suchan approach is clearly more reasonable than research for adisease process 
and (hen to label as functional any disability not so accounted for. 

I( used also to be axiomatic that one should try to account for all a patient’s 
symptoms by one disease process. But a surprising number of patients have in 
fact mote than one (e.g. coronary artery disease and an hiatus hernia, both of 
which may produce central chest pain) and still more have a disease process 
which either does not explain their symptoms at all or does not explain all their 
symptoms (e.g. weakness and tiredness in a patient with mild angina pectoris 
or mild anaemia). Moreover an apparently simple event may have a complex 
medical background. For instance, an old lady gets out ofbed, trips and breaks 
her wrist. Very probably she was hurrying to the lavatory as she had cystitis, 
tripped because her vision was impaired by cataract, and the bones broke 
because they were weakened'by osteoporosis. 

In making a diagnosis one should try to account for a person’s total 
disability and should not be dismayed if this involves mentioning more than 
one item. Thus the diagnosis in anold lady with multiple symptoms might well 
be: 

1 Loneliness 

2 Depression 

3 Mild degenerative osteoarthritis 

or in a young man with dyspepsia: 

1 Impending marriage 

2 Anxiety state 

3 Duodenal ulcer 

A diagnosis of this kind gives a true preture of the state of affairs as it lists the 
patient’s problems and is not confined to labelling organic disease. 
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General consideratidns^^ 


A good physical examination requires a cooperative patient and a quiet, warm 
and well-lit room. Dayligh t is better than artificial light because the latter may 
mask changes in skin rclour, for example the faint yellow tinge of slight 
jaundice. Although in practice the examination may have to be made under all 
sortsof circumstances, every attempt should be made to reassure and relax the 
patient. For a complete examination the patient should be asked to take off all 
his clothes and should then be covered by a blanket or dressing gown. Patients 
are often examined while wearing underpants, but it is essential to remember 
to examine the buttocks and genitalia. Ideally a chaperone should be present 
when a male doctor is examining a female paiiem and during rectal and vaginal 
examinations, both to reassure the patient and to protect the doctor from 
subsequent accusations of improper conduct. 

Considering the general appearance, the most important step is to make a 
rapid assessment of the degree of Ulnesf . This is not making a diagnosis. One 
has simply to answer the question: 'Does thi s patient look well, mildly ill, o r 
se verely ill and therefore in need of urgent attention.^’ Experienced nurses are 
often highly skilled in this kind of assessment and their opinion should never 
be Ignored. Some severely ill patients complain little; occasionally one meets a 
patient whose appearance of excellent health belies his protestations of unbear- 
able agony. 

It has already been said that a good doctor begins bis examination as soon as 
he meets the patient, and continues taking the history until the consultation 
ends. An abnormal finding on examination may indicate the need for further 
questioning. The examination may provide information about organs and 
functions, but in physical examination as well as in history taking it is impor- 
tant to try to view the patient as a whole person and to find his reaction to his 
illness. 


The mental and emotional state 

One should therefore make some assessment of the patient’s intelligence and of 
his mental and emotional state. Simple tests of intelligence (p. 62) and mental 
state (pp. 59 and 277) may be necessary. Observation, as well as the history, 
may assist in the assessment of the emotional state. Thus an anxious person 
may be restless, with wide palpebral fissuresand sweating pa lms. Is the anxiety 
reasonable in the circumstances or is the patient over-anxious? The lowered 
mood, inability to concentrate or make decisions, mental retardation, apathy 
or even obvious misery of a depressed patient my be clearly evident; but 
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so-called ‘masked depression’, in whtcH these features are less obvious, is an 
important cause of physical symptoms. Apparently severe disability, without 
appropriate concern or anxiety, should suggest malingering or hysteria {la belle 
wdiXfirencc). 

The attitude 

The attitude of a patient may give valuable information. Severely ill patients 
slip down into the most uncomfortable attitudes and are unable to correct their 
position for themselves. Patients with congestive heart failure may become 
dyspnocic if they lie flat (orihopnoea). Patients with abdominal pain due to 
peritonitb lie still, while patients with colic are restless or even roll about in 
futile attempts to find relief. Patients with painful joint diseases often have an 
attitude of helplessness. Various neurological disorders produce characteristic 
postures (Chapter 10). In the severest cases of meningitis the neck may be bent 
backwards so that the head appears to bote into the pillow {neck retraction). In 
very severe cases, and in migraine, photophobia is prominent. 

The gait 

The gait should be observed in patients able to walk. Important abnormalities 
of the gait are described in Chapters lOand 14, but note that simple things like 
a painful com, an ill-fitting shoe or a strained muscle may produce a temporary 
limp. 

Physique v 

Much can be learned from a general inspection of the patient’s physique . Is his 
appearance consistent with his age? Is he tall, short, fat, thin, muscular or 
asthenic? Are there any obvious deformities and is the body proportionate? 
Height should be roughly equal to the finger-tip to finger-tip measurement of 
outstretched arms and twice the leg length from pubis to heel. Dwarfism with 
a stocky body and very short legs is characteristic of achondroplasia. Hypo- 
pituitarism arising in childhood produces a proportionate, but dwarfed, adult 
with an unusually youthful appearance. 

‘IdeaP tceigAti, as used in life insurance assessment, are listed in Tables 2 . 1 
and 2.2. Obesity is a problem of developed countries. In some parts of the 
world signsof malnutrition such as wastiog,apathv,3naeniia and skin changes 
may be encountered} they should also be looked for in neglected elderly 
patients in the U.K. A history of weight gain or loss can be checked by 
observation, remembering that fluid retention {oedema) will mcrease weight. 
Obvious weight loss, mainly from loss of adipose tissue, when food intake has 
increased is seen in thyrotoxicosis and diabetes mellitus. Psychogenic loss of 
appetite in girls (anorexia nervosa) causes extreme emaciation while physical 
activity remains unimpaired. 
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Table 2.1 Ideal weighta for men aged 25 and over 


Height 

Small frame 

Medium frame 

Large frame 

ft 

in 

cm lb 

kg 

lb 

kg 

lb 

kg 

5 

2 

157.5 112-120 

50.8-54.4 

II8-I29 

53.5-58.5 

126-I4I 

57.2-64.0 

5 

3 

160.0 I1M23 

52.2-55.8 

121-133 

54.9-60.3 

129-144 

58.5-65.3 . 

5 

4 

162.6 118-126 

53.5-57.2 

124-136 

56.2-61.7 

132-148 

59.9-67.1 

5 

5 

16S.1 121-129 

54.9-58.5 

127-139 

57.6-63 0 

135-152 

61.2-68.9 

5 

6 

167.6 124-133 

56.2-60.3 

130-143 

59.0-«.9 

138-156 

62.6-70.8 

5 

7 

170.2 128-137 

58.1-62,1 

134-147 

60.8-66.7 

142-161 

64.4-73.0 

< 5 

8 

172.7 132-141 

59.9-64.0 

13S-1SZ 

62.6-68.9 

147-166 

66.7-75.3 

1 5 

9 

175.3 136-145 

61.7-65.8 

142-156 

64.4-70.8 

151-170 

68.5-77.1 

1 5 

10 

177.8 140-150 

63.5-68.0 

146-160 

66.2-72.6 

155-174 

70.3-78.9 

: 5 

11 ' 

180.3 144-154 

65.3-69.9 

150-165 

68 0-74.8 

159-179 

72.1-81.2 

' 6 

0 

182.9 14^158 

67,1-71.7 

I54-I70 

69.9-77.1 

164-184 

74 4-83.5 

1 ® 

1 

185.4 152-162 

68.9-73.5 

158-175 

71.7-79.4 

168-189 

76.2-85.7 ' 


2 

188.0 156-167 

70.8-75.7 

162-180 

73.5-8J.6 

173-194 

78.5-88.0 

! 6 

3 

190.5 160-171 

72.6-77.6 

167-185 

75.7-83.5 

178-199 

80,7-90.3 

1 6 

4 

193.0 164-175 

74.4-79.4 

172-190 

78.1-86.2 

182-204 

82.7-92.5 

Heights are measured wearing ordinary shoes and weights in ordinary indoor clothing. 

Notice that obtes of this kind make no 

allowance for 'middle-aged spread*. 
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Ideal wergbcs for women aged 25 and onr 


Height 

Small frame 

Medium frame 

Large frame 

ft 

in 

cm lb 

kg 

lb 

kg 

Ib 

kg ' 

4 

10 

147.3 92- 98 

41.7-44.5 

96-107 

43.5-48.5 

104-119 

47.2-54.0 

4 

11 

149.9 94-101 

42.6-45.8 

98-110 

44.5-49.9 

106-122 

48.1-55.3 - 

5 

0 

X52.4 96-104 

43.5-47.2 

101-113 

45.8-51.3 

109-125 

49.4-56 7 1 

5 

1 

154.9 99-107 

44 9-48.5 

I04-II6 

47.2-52 6 

112-128 

50 8-58.1 


2 

157.5 102-110 

46.3-49.9 

107-119 

48.5-54.0 

115-131 

52.2-59.4 ( 


3 

16O0vI0S-U3 

47.6-51.3 

110-122 

49.9-55.3 

118-134 

53.5-60.8 


4 

162.6 108-116 

49.0-52.6 

113-126 

51.3-57.2 

121-138 

54 9-62.6 

5 

5 

165.1 111-119 

50.3-54.0 

116-130 

52.6-59.0 

125-142 

56.7-64.4 i 

5 

6 

167.6 114-123 

51.7-55.8 

120-135 

54 4-61 Z 

129-146 

59.5-66 2 1 

5 

7 

170.2 118-127 

53.5-57.6 

124-139 

56 2-63.0 

133-150 

60.3-68 0 < 

5 

8 

172.7 122-131 

55.3-59.4 

128-143 

58.1-64 9 

137-154 

62.1-69.9 ' 

t 5 

9 

■175.3 126-135 

57.2-61.2 

132-147 

59.9-66 7 

141-158 

64.0-71.7 1 

5 

10 

177.8 130-140 

59.0-63.5 

136-151 

61.7-68.5 

145-163 

65.8-73.9 

S 

11 

180.3 134-144 

60.8-65.3 

140-155 

63.5-70.3 

149-168 

67.6-76 2 

6 

0 

182.9 138-148 

62.6-67.1 

144-159 

65.3-72.1 

153-173 

69.4-78.5 i 


Heights am meaatimd weanag ordioaiy sbocsaod weights in ordinary indoor clothing 
Kotice that tables of this kind make no allowance for 'middle-aged spread*. 
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Observe the patient’s face. His expression, and particularly his eyes, may 
indicate his real feelings better than do his words. The characteristic facies of 
various diseases, e.g. myxoedema, thyrotoxicosis, acromegaly, 3rd and 7th 
cranial nerve palsies (pp. 298, 310) and paralysis of the cervical sympathetic 
(Horner’s syndrome) (p. 306), must be learnt in practice. 

Parotid swellings are obvious on inspection of the face. The temporary 
lender bilateral parotid swelling of mumps or the unilateral swelling with 
\ reddening of the skin from acute parotitis can be contrasted with the non- 
lender bilateral persistent erUargement, accompanied by dry tearless eyes, of 
Sjogren’s syndrome, or the more irregular unilateral lumpof a mixed parotid 
^mour. 

The cheeki give some information regarding the patient’s health; in 
anaemia and hypopituitarism they are pale; in the nephrotic syndrome they arc 
/pale and puffy; in cases of mitral stenosis there is sometimes a bright circum- 
scribed flush over the malar bones; in many persons who lead an oo en-air life 
t hev-a je~c ed and high-coloured; in congestive neart laiiure they mayTrtso be 
high<oloured7faut th^TbilrTJbf a bluish tint which cannot be mistaken for 
the red cheeks of weather-beaten people. In some cases of disseminated lupus* 
erythematosus there isa red raised eruption on the bridgeof the nose extending 
on to the cheeks in a *bat's-wing* distribution. 7V/engtecra;», minuterapillary 
tortuosities, or natvi, may be seen on the face in liver disease and, rarely, as a 
hereditary disorder (Fig. 2.I). 



Fig.2.1 Hercditaiy telangiectasia. ThetelangKCtutacan be snnat the margins of the lipsand I 
the lower lip. 
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The skin 

The detailed examination of the skin is described in Chapter 4. 

The most important abnormalities in a general examination are pallor, 
yellowness, pigmentation, cyanosis and cutaneous eruptions. In dehydration 
the skin is dry and inelastic^ it can be pinched up into a ridge. The skin is 
atrophied by age and sometimes after treatment with glucocorticoids. IfH 
thickened, greasy and loose in acromegaly. 

Pallor depends on the thickness and quality of the skin, and the amount 
and quality of the blood in the capillaries. It is thus seen in persons with thick 
or opaque skins, who are always pale; in hypopituitarism; in states where the 
blood flow in the capillaries is diminished, such as shock, syncope or left heart 
failure; locally in a limb deprived of its blood supply; or in the fmgers or toes 
when arterial spasm occurs on exposure to cold, as in Rayna ud’s disease . 
Generalized pallor may also occur in severe anaemia. Anaemia, however, is to 
be judged 'by the colour of the blood rather than that of the patient’ and the 
colour of the skin may be most misleading; that of the mucous membranes of 
the mouth and conjunctivae gives a better indicauon, and so does the colour of 
the creases in the palm of the hand. 

Yellovmtss may be due to haemolytic jaundice, when the tint is pale 
lemon-yellow, or to obstructive iaundice,^hen it may be of a dark yellow or 
orange tint. In obstructive jaundice there may be scratch marks t^t result 
from the itching which the bile salts evoke. In rare cases yellowness may be due 
to carotenaemia. 

Pigmentation is most commonly racial or aclinic. The pigmentation of 
Addison’s disease affects the buccal mucous membranes as well as the skin of 
exposed parts and parts subject to friction. 

Cyanosis is a bluish colour of the skin and mucous membranes due to an 
increase in the amountof reduced baemo^obin in the blood. It may be divided 
into central and peripheral. Central cyanosis results from imtyrfec t oxy gena- 
tion of bloo d, as in he art_fa_tlure and so me lun g diseases, or from the mixture of 
arterial and venous blood in the presence of righi-to-Ieft or venous-anerial 
shunts in the heart. In this case the cyanosis is general and the cyanosed 
extremities are warm. It characteristically affeas the t ongue . Peripheral 
cyanosis is due to excessive reduction of oxyhaemogiobtn in the cap illaries 
when the flow of blood is slowed. This may happen on exposure to cold, when 
there is venous obstruction or in heart failure. The cyanosed extremity or 
extremities are then cold and the tongue is unaflccted. The cyanosis of heart 
failure is often of a mixed type, due to both central and peripheral causes. A 
similar bluish or leaden colour may in rare cases be produced by methaemo- 
globinat^ fnia or sulphaemoglobinaemia . usually due to the taking of drugs such 
as'pKenacctin. This should be consid^ed in any patient who is cyanosed but 
not breathless. Carbon monoxide poisoning produces a generalized cherry-red 
discoloration. 

Cutaneous eruptions are described in Chapter 4. 
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An excess of fluid in the subcutaneous tissue causing swelling of the tissues 
is known a.% oedema. Thus in acute nephritis an early symptom is oedema of the 
face, which is most marked when 'thel>aifcnt rises in the morning. In depen- 
dent oedema, however, which is typically present in c ongestive heart failur e, 
and in conditions associated with a low tj^as ma protein Teve K the ^'elling lirsi 
appears at the ankles and over the dorsum of the foot, and only gradually 
mounts to the legs, thighs and trunk. In local venous obstruction, the oedema 
is confined to the parts from which the return of blood is impeded. In*fluiway 
one finds oedema of an arm when malignant glands constrict the axillaryvein 
or oedema of a leg in thrombosis of the popliteal or femoral vein. Oedemam the 
whole upper part of the body may result from i ntrathora cic t umour s. Oedema 
may be recognized by the pallid and glossy appearance ol the sklh over the 
swollen part, by its doughy feel, and by the fact that it pits on finger pressure. 
In recumbent patients oedema often appears first over the sacrum. In eliciting 
pilling it is important to press firmly and for a sustained period, or slight 
oedema may be missed. The oede ma of lymphatic obstruction does no t pit on 
pressure. ~ v' 

Localized oedema may be due to local changes in capillary permeability, as 
in angi oneuro tic oedjema and giant umcaria . Oedema is also a feature of 
cutaneous or subcutaneous innammatiorT 

Subcuiaiteout emphysema is uncommon, but if present can be readily recog- 
nized by the crackling sensation produced by pinching the pan affected. 

Tho hands 

The hands of the patient should be examined. Notice the strength of grip as he 
shakes hands; this often indicates improvement or deterioration with consid- 
erable accuracy. Their general shape should be noted, along with the state of 
the joints, the character of the nails, the presence or absence ofCnger- clubbu ig 
and the presence of staining with nicoiine. 

In o steoarthrosi s the finger joints are often implicated, and bony nodules, 
known as Heherden's nodes (Fig. 2.2), are formed at the bases of the terminal 
phalanges. In rheumatoid arthritis there is characteristically a spindle-shaped 
swelUngoftheinterphalangeal joints andlatcran ulnarH eviarinnnfthefin p ^ rs 
Trophic changes in the skin may be present in neurological disease and in 
disorders of the peripheral cIrcubtJon (e.g. Raynaud’s disease). Characteristic 
movements or attitudes of the hand may also ^ seen in athetosis, tetany, and 
lead palsy. Tremor of the hands may occasionally be congenital. In other cases it 
IS due to nervousness, seniUty, paikiosordsm, thyrotoxicosis, alcoholism, 
disseminated sclerosis, uraemia, Iwpaiic failure or mercurial poisoning. This 
and other abnormal movements are considered on p. 33S. In ulnar paralysis the 
hand becomes deformed by over-extension of the first phalanges, combined 
with excessive flexion of the rest, so that a claw-like attitude is produced. This 
is known as the 'mam en gnffe’. Wasting of the small muscles of the hand, due 
for example to median or ulnar nerve lesions, cervical root (C8) disease or loss of 
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anterior horn cells at the same level, gives the hand a flattened appearance. 
The characteristic posture of the hand in tetany is shown in Fig. 2.3. 'In 
Dupuytren’s contracture there is a thickening of the palmar fascia, which may 
lead to a flexion contracture of the ring and other fingers. In acromegaly the 
hands are massive, the Angers spatulate with square tips and the skin thickened. 

In clubbing of the fingers (Fig. 2.4), the tissues at the base of the nail arc 
thickened, and the angle between the nail base and the adjacent skin of the 
finger is obliterated. The nail itself loses its longitudinal ridges and becomes 
convex from above down as welt as from side to side. In extreme cases the 
terminal segment of the finger is bulbous like the end of a dru mstic k. The 
condition may occasionally be congenital. Gross degrees of clubbing are found 
in association with se vere chrom'c cyanos is, as in congenital hean disease, and 
in association with chromTsuppuratlon within the chest, as in bronchiectasis 
and empyema. Lesser degrees may be found in carcinoma of the lung, pul- 
monary tuberculosis, and chronic abdominal conditions such as polyposis of 
the colon, Crohn’s disease and ulcerative colitis. Clubbing is also an important 
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sign of subacute bacterial endocarditis, when it may be associated with Osier’s 
nodes, tender transient swellings about the size of a pea in the pulp of the 
fingers and toes, and ‘splinter’ haemorrhages beneath the nails. In hyper- 
trophic pulmonary osteoarthropathy there is, besides clubbing of the fingers, 
thickening of the periosteum of radius, ulna, tibia and fibula. This gives rise to 
swelling above the wrist and ankle. Koihnychia (Fig. 2.5) occurs in iron- 
deficiency anaemia. The nails arc soft, thin, brittle and ‘spoon-shaped’. The 
normal convexity is lost and replaced by a concavity. 

Tho foot 

The feet must not remain obscured under bedclothes or socks. Apart from 
looking for pitting oedema, the condition of the skin of the feet is of impor- 
tance, especially in diabetics and the elderly. Peripheral vascular disease wUI 
make the skin shiny, and hair docs not grow on ischaemic legs or feet. The 
dorsalis pedis and posterior tibial pulses may be reduced or absent. If the toes 
of an ischaemic foot arc compressed their dull purple colour will blanch and 
only slowly return. Painless trophic lesions, often with deep ulceration, on the 
soles are seen frequently in diabetic peripheral neuropathy. 

The nock 

The neck should be inspected and palpated. Swellings in the neck are usually 
felt best from behind. Note: 

The lymphatic and salivary glands In infected conditions of the tonsils the 
glands at the angles of the jaw are enlarged, as are those below the jaw in cases 
of malignant disease of the mouth. Glands draining an inflammatory focus are 
usually lender. Enlarged tuberculous glands may occur in groups or in long 
chains behind the stcrno-masioid, and scars may mark the points of past 
suppuration in severe untreated cases. In Hodgkin’s disease and other reticu- 
loses the glands are enlarged and discrete. In lymphatic leukaemia there may 
be great enlargement of the glands on both sides. In secondary syphilis the 
glands under the upper pan of the trapezius arc often palpable. If enlarged 
glands ace found either in the neck or elsewhere, ft is imponant to observe 
whether they are firm and distinct, or fused together, whether fluctuation can 
be elicited, and whether they are adherent to adjacent structures. The sub- 
mandtfeulor wliwKy glondt should also be palpated when the neck U being 
examined from behind. If they arc swollen and tender, the opening of their 
ducts into the mouth should be inspected with the tip of the patient’s tongue 
rolled upwards; a salivary calculus may be seen. 

The thyroid gland Inspect the neck for any general or local enlargement of 
the gland, and observe its movement with the larynx as the patient swallows. 
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Patients find tWs easier if they are given a glass of water. Then stand behind the 
patient and palpate the gland with one hand on each side of the neck. Deter- 
mine if any swelling exists, and if so whether it is uniform or nodular, hard or 
soft. Sometimes such enlargements press on the trachea and occasionally 
extend into the thorax behind the sternum; at other times, particularly if the 
disease is malignant, the rec urren t laryngeal nerves may become implicated. In 
cases where there is difficSty in detennining whether a tumour is connected 
with the thyroid, it is helpful to remember that the gland and any tumour 
connected with it moves up and down on swallowing. Minor degrees of 
enlargement of the thyroid arc often better seen than felt. A bruit heard over the 
th yroid sho ws that t he gland is hyperactive . 

Pulsations Pulsations in the vessels must be noted. Any arterial pulsation is 
both seen and felt as a distinct thrust, whereas venous pulsation is seen but is 
not felt as thrust, if it is felt at all. In aortic incompetence the carotid arteries are 
seen to pulsate forcibly. In aonic stenosis a systolic thrill is felt. Women 
patients with hypertension sometimes show kinking of the right common 
carotid artery which simulates aneurysm. The jugular veins may be distended 
and pulsatile in congestive heart failure (p. 206). In superior mediastinal 
obstruction due to retrosternal goitre or malignant neoplasm in the medias- 
tinum, non-pulsatile distended veins may be seen over the neck and upper part 
of the body; cyanosis and oedema of the upper part of the body may accompany 
this sign. Distended neck veins may also^ seen in large pericardial eHusions. 

The breasts 

The chance of finding a treatable cancer should make a full examination of the 
breasts a necessary feature of every general examination of a woman. With the 
patient reclining, arms to the sides, inspect the development and symmetry of 
breasts and nipples. X.ook for any reddening of the skin, ulceration or dimpling 
(peautTorange). Retraction (rather than inversion) of one nipple may signpost 
the cancer beneath. If there is a discharge from the nipple determine whether it 
b bloody, serous or nulky. 

Palpate each breast with the fiat of the fingers, working over the whole 
breast as if it was mapped out in quadrants. Repeat this when the patient has 
her hands placed behind her head. If a lump is found the qualities to be 
observed hold good for any lump fell anywhere in the body. Determine the 
situation, size, shape, surface and edge; feel its consistency and mobility in 
relation to deep and superficial structures. 

Axillae Then examine the axillae. It bdifiicult to feel enlarged lymph glands 
unless the patient’s arm is raised to allow the examining fingers to be pushed 
high into the axilla. The arm is then lowered and palpation is continued 
downwards along the chest wall. Anyswellingof the male breast is likely to be 
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seen at a glance. The swelling can be distinguished as breast tissue rather than 
pectoral fat by palpation when thepatient’s hands arc behind his head. At some 
stage of puberty the majority of normal boys will have a palpable disc of breast 
tissue beneath the areola. 

Temperature 

When taking the temperature, the following points must be remembered; 

1 The thermometer must be accurate. 

2 The thermometer must be kept in position long enough to allow the 
mercury to reach the body temperature. It is advisable to exceed the period 
which the instrument professes to require. The ordinary ‘half-minute’ thermo- 
meter should be left in position for one or two minutes. Collapsed, coma- 
tose and elderly patients should have the rectal temperature taken with a 
special ‘low-reading’ thermometer. Accidental hypothermia is not uncommon 
in the elderly. 

3 In conscious adults the temperature is taken in the mouth or in the axilla. In 
young children thVthermometer should be placed in the fold of the groin, and 
the thigh flexed on the abdomen; or it may be inserted into the rectum. The 
temperature of the mouth and rectum is generally at least half a degree higher 
than that of the groin or axilla. When the temperature is taken in the mouth, 
the patient must breathe through the nose and keep the lips firmly closed 
during the observation. 

4 Before inserting the thermometer, make it an invariable rule to wash it in 
antiseptic or in cold water, and see that the mercury is well shaken down. Wash 
it again before replacing it in its case. The Centigrade (Celsius) scale is in 
general use, although in Great Britain many people are still more familiar with 
the Fahrenheit scale (for comparison of the two scales see p. 478). 

Normal 36.6-37.2“C (98-99®F) 

Subnormal below 36.6'C (below 98*P0 

Febrile above 37.rC (above 99“F) 

Hyperpyrexia above 41.6*C (above lOT’F) 

Hypothermia below 35‘X^ (below 95®F) 

In many conditions, notably acute fevers, there is a disturbance of heat 
regulation, which may be looked on as the setting of the ‘therroostadc’ mech- 
anism controlling heat gain and loss at a level higher than normal. While the 
temperature is tvsmgto\l:Bssv«wV«^,Vie» is bel^cOTn*:'ied,\VftS.Vinves'^ 
are constricted so that the body feels cold, and the patient may even shiver 
violently. This shivering is referred to as a ngor. When the higher temperature 
is reached, heat loss again becomes apparent; the skin vessels dilate and the 
body feels warm. This is the state of affurs present in sustained fever or 
Pyrexia . 

There are three classical types o/y&tw — the continued, the remittent and the 
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ng.2.6 Remittent fever. 



4 Fig.2.7 Interimiieni fever. 

intennuient. When fever docs nbt fluctuate more than about _PC (or 1.5'’F) 
during the twenty-four hours, but at no time touches the normal, it is des- 
cribed as continued. When the daily fluctuations exceed 2®C, it is known as 
rmittent ( 1^. 2.61: and when fever is present only for seve^ hours during the 
day it is called inurmiiient. When a paroxysm of in termittent fever occurs daily, 
the type isq uofidtan ; when on alternate days, teriian ; when two days intervene 
between consecutive attacks, q uartan (Fig. 2.i). However, with the use of 
antibiotics and other specific drugs, these classical types of fever are not often 
seen. 


Pulse 

Count the pulse for a full minute when the patient is at rest and composed. 
Abnormalities due to cardiovascular causes are described in Chapter 9. The 
rate in health and under conditions of a medical examination varies from about 
60 m 80 beats a minute. The common causes of a rapid pulse are recent 
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exercise, exciicment or anxiety, shock (e.g. bleeding), fever and thyrotoxi- 
cosis. A slow pulse is characteristicof severe myxoedema and ofcomplete heart 
block. 


Respiration 

Count the patient’s respirations ford fullimnute when his attention is distrac- 
ted from his breathing. It is convenient to do this when he thinks you arc still 
counting his pulse. The normal rate in an adult is about 14 to 1 8 respirations a 
minute, but wide variations occur in health. The main causes of fast breathing 
(tachypnoea) are exercise, nervousness and fever; pulmonary, pleuritic and 
cardiac conditions causing hypoxia; cerebral disturbance, metabolic acidosis 
and hysterical overbreathing, whkh later may give rise to alkalosis and attacks 
of tetany. 

Changes in the character of respiration are discussed in Chapter 8, but one 
should notice that obstruction in different parts of the respiratory tract may 
give rise to recognizable varieties of noisy breathing. Obstruction in the nasal 
passages may cause sniffling or bubbling sounds. Paralysis of the soft palace 
causes a snoring noise. Obstruction in the region of the laryTut causes inspira- 
tory stridor of whichone example is the ‘whoop* of whooping cough. Obstruc- 
tion in the trachea may produce growling or rattling noises, as in the ‘death 
rattle', when the lumen is obstructed by mucus. Obstruction in the bronchi may 
give rise to audible snoring or wheezing noises. Obstruction in the larynx or 
larger bronchi characteristically gives rise to inspiratory noises, while obstruc- 
tion in the small bronchi and bronchioles produces expiratory wheezing. The 
latter is heard in bronchitis and asthma (obstructive ainvays disease). Alter- 
nating periods of cessation of respiration and hyperventilation (SJheyneSiokei 
respiraiion) occur in left heart failure and in various cerebral disturbances. The 
breathing may be characteristic of diseases quite distinct from those of the 
respiratory system. Examples of this are the stertorous breathing of apoplexy, 
the hissing expiration of uraemia, and the ‘air-hunger’ of diabetic keto-acidotic 
coma, which affects both inspiration and expiration. 

Odours The odours of alcohol and paraldehyde are easily recognizable in the 
breath. That of alcohol does not necessarily mean the patient’s condition is due 
to alcoholic intoxication. The odour of diabetic ketosis has been described as 
‘sweet and sickly’; that of uraemia as ‘aramoniacal or fishy'; and that of hepatic 
failure as ‘mousy’, but one should not rely too far on such delicate distinctions. 


The mental state 

The examination of the mental state is the equivalent m psychiatry of the 
physical examination in general medicine. The patient’s words should be 
recorded exactly. With mute or otherwise distiubed patients the ‘mental state’ 
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examination may be merely a description of behaviour. 

Special attention needs to be paid to the mental state of the elderly. The 
bright and smiling face of an old lady may well mask considerable defects of 
memory and orientation. 

Detailed accounts of the examination of the mental state are given in 
relation to the psychiatric assessment in Chapter 3 and in relation to the 
neurological examination m Chapter 10. 
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The prevalence of psychiatric disorder in the community is of such magnitude 
that every doctor must be able to carry out a psychiatric assessment. The range 
of presenting problems in patients with psychiatric disorders is wide. Many 
patients with emotional disturbance may present, not with overt psychiatric 
symptoms, but wtih ‘more respectable’ physical symptoms. In some patients 
physical and psychiatric illness may coexist. There may be a direct causal 
relationship between the two, as in the depressed patient who takes a drug 
overdose or the elderly man with a post-operative confusional state. On the 
other hand, physical and psychiatric illnesses may be unrelated, as in the 
chronic schizophrenic who developes a neoplastic lesion. In addition, every 
patient’s reaction to his illness will influenced by his emotional state and tins 
will itself affect the course of the illness. 

As in physical illness the approach to diagnosis and treatment depends on 
an adequate formulation of the problem. This necessitates following the basic 
steps of taking a history, examining the patient and, when necessary, arrangmg 
appropriate investigations. In psychiatry exact measurements are often not 
readily available. Emphasis is therefore placed on the history and examination 
and further investiptions consist mainly of clarification of this information by 
interview and observation and by mvolvemcm ofother sources of information. 
In addition specific psychological investigations including measures of the 
cognitive state and, less frequently, of personality and mood are also used. 
Laboratory tests and X-rays are usrf in some patients. 




THE PSYCHIATRIC HISTORY 
Interview technique 

As in every medical interview it is important to put the patient at his ease and to 
establish a relationship with him in a warm and cmpathic way using words that 
the patient can understand. On the intciAncw technique will depend not only 
the accuracy of the information gathered, and therefore the adequacy of the 
formulation, but also the patient’s compliance in any treatment suggested. In 
no branch of medicine arc interviewing skills so important as in psychiatry. 
The doctor’s ability to communicate with the patient is doubly important as 
psychiatric patients, by the very nature of their disturbances, may be particu- 
l«Jy diflicuJt to interview. Even for the most well-adjusted person the inter- 
view itself may involve being asked searching and ’potentially embarrassing 
questions. Awareness of these diflicultics is helpful to the interviewer. Aspects 
of the doctor-patient relationship in general arc discussed in Chapter 1. 

History taking scheme 

The psychiatric history should be carried out systematically under the follow- 
mg headings; reason for referral', presenting complaintsi hisiory of present illness', 
famUy hbtory; and personal history . The latter can be subdivided inxoehildhood', 
sehoolingi occupation] p^chosexual and marital] forensic; past medical and past 
psychieme history; drug and alcohol abuse; premorbid personality; and social 
circumstances. Taking a psychiatric hisiory often requires more than one inter- 
view. The number of interviews depends on many factors including the 
amount of information to be gathered and the rapport established between the 
patient and doctor. Obwously the above scheme must be adapted to meet the 
needs of the patient, different aspects receiving difTerent degrees of emphasis 
m different patients. 

History of present illness 

The patient must be given the opportunity of telling the doctor what is 
wooing him. It is often useful to write down the patient’s complaints ver- 
batim since they may constitute a summary of the disorder. 

Initially the patient should do most of the talking. The doctor can clarify 
the problem later if necessary by asking leading questions. For each symptom 
the following points should be elicited; 

1 The date and circumstances of onset of the symptoms, including any 
precipitating factore or recent stresses. Since the illness may have been present 
for some time before the onset of the presenting symptoms it may only be by 
asking the patient when he was last well that the true date of onset of his illness 
can be decided. 

2 Relieving and aggravating factors. 
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3 Consistency— variaiion from day to day and during the day. This includes 
searching for any periodicity such it diurnal mood variation; patients with a 
depressive illness often feel worse in the morning. 

4 Severity— often best assessed by asking the patient how it interferes with 
his normal life. 

5 Nature — it is important to clarify what the patient means by symptoms. 
Confusion may mean one thing to the layman and another to the doctor. 
Abnormal beliefs or experiences may not be clearly described but the doctor 
must be absolutely sure about them if he is to make the correct diagnosis. 

6 Site and radiation — this is mostly relevant when the patient complains of 
physical symptoms but may be important when the patient is hearing voices; 
hearing them outside or inside the head may have a different significance. 

7 Associated symptoms— it is important to ask in detail about any other 
symptoms associated with the major presenting complaint and at this time it is 
usual to ask about sleep, appetite and Nveight. 

Sleep disiurbarue may ^ related to physical problems, such as pain or 
breathlessness, or to psychological problems. Examples of the latter include 
insomnia occurring in the presence of anxiety or drug withdrawal; early 
morning waking and nightmares with depression; excessive sleep with drugs 
or organic illness; reversed sleep pattern, i.e. increased during the day and 
decreased at night, in acute confusional states; and disturbed sleep with 
effective or organic illness. Sleep disturbance of recent onset is usually highly 
signiilcant whereas chronic sleep impairment, although distressing to the 
patient, is usually of less importance in diagnosis. 

Appetite is decreased in anorexia nervosa but may be increased in anxious 
patients who eat for comfort . In depression, appetite may decrease or increase. 
It is an alteration of pattern that is imponant. Associated with loss of appetite 
there may be a loss of weight as in depression, anorexia nerv*osa or self-neglect, 
and when appetite is increased there may be weight gain, which also occurs 
during treatment with some psychotropic drugs. 

8 Previous history of similar symptoms and the type of treatment and the 
patient’s response to it. 

9 A family history of similar symptoms and the response of family members 
to treatment. 


Family history 

The patient’s family background is important in many psychiatric disorders. 
For example, in schizophrenia and the affective psychoses genetic factors may 
be relevant. Environmental factors are often complex. The loss of a mother m 
early life predisposes to depression in later life; failure of bonding may lead to 
difficulties with relationships in adult life and over-protective parents may 
produce anxious children. This aspect of the history must be covered m some 
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Fig. 3.1 X = broken rebtioaship; -*• = direction of sttachment. 

detail including information mainly about parents and siblings, and also, when 
relo’ani, about members of the non>nuclear family. 

For each p^ent, if alive, one should aslc about age and ph>'si£aj and 
psycWairic health, both present and previous. If dead, then the age of the 
parent at the time of death, the causeof death and the patient’s age and reaction 
to the berea vemen ( need to be ascertained, as well as their pareo ts’ health while 
they were alive. The parents* occupation and personality, and their relation- 
ship with each other and with the patient, including any separations in child- 
hood from the patient are all relevant. Children whose parents ha\'e had a bad 
marriage are themselves Nnilnerable to the development of p>xhosexual and 
marital difficulties. For each sibling similar details should be obtained includ- 
ing information about their marital status. By this stage, one will usually have 
acquired some idea of the family atmosphere and inter-family relationships 
and the position of the patient within the family, though one may have to ask 
directly about these areas. It is useful to draw a family tree to facilitate the 
assimilation and display of the information gathered. This can vary from a 
simple diagram of the fWnily members with their ages to the use of symbols 
to denote the emotional relationships bcwcen the %’arious family members 
(Fig. 3.1). As long as one is consistent and a reference key is provided it does 
not matter what symbols arc used. For example, in the above family (Fig. 3.1) 
if the parents were divorced and the elder two siblings were closer to their 
mother, and the younger to his father, these relationships could be indicated 
by arrows. In some cases it may be relevant to ask about other members of the 
family, e.g. in instances in which the patient is brought up by or is particularly 
closeioagrandparentjorinwhichagrandpareniorparentalsiblinglivesarhas 
lived in the nuclear family home. Finally one should ask about the family 
psychiatric and medical history both in the nuclear and in the wider family. 
This inquiry should include psychiatric disturbaace, alcoholism and suicide. 
An unexplained death in the family may hint at suicide. If any member of the 
family has had psychiatric treatment the date and place of this treatment 
should be ascertained. 
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PersonaJ history 

The question to be answered is why haw these symptoms occurred in this 
patient at this time. This requinrs ramiliarity with the patient’s earlier circum- 
stances; for example, a severely anxious child with a fear of going to school and 
inability to separate from his parents may well develop symptoms of anxiety 
(such as agoraphobia) in later life, whereas a person with a long history of 
difficulty in coping with authority may present later with anti-social beha- 
viour. A systematic scheme of enquiries such as that detailed below helps to 
ensure that important areas are not omitted, though the weight placed on 
different aspects of the personal history may differ from patient to patient. A 
visual display of the information by means ofa life chart (F/g. 3.2) may help to 
clarify the relationship between difierent areas of the patient’s life and illu- 
minate the cause of the current symptoms. 


Date 

Age 

Social 

hislory 

Family 

history 

Psychosexual 

history 

Medical 

history 

Psychiatric 

history 

1952 

0 

t 





1957 

5 

1 





1962 

10 

School 

1 

Parertts' 

divorce 


Psinln 

chest 

OiKicuities 

atschooi 

1967 

'5 

i 





1972 

20 

Secretary 

t 


Marries 
(leaves home) 

Pain in 
back 

Relieved by 

Valium 

1977 

25 



First child 
born 


Puerperal 

depression 

1982 

30 



Secoftd child 
born 

Pam in 
back 

Sleep andeppetite 
impaired 

Lethargy 


Fig-S 2 TtusUthelirectu(tof*39-yeu--ol4mimcd(noctKrortwafrain»braksnhomeKfecr«d 
(0 the Orthopaedic Depanntent ivicti backache No cause for this could be found Associated 
symptoms lacluded sleep disturbance, poor a;^ne and lethargy. Given ibis patient’s 
background, in parucular the divorce of her parents, one would not be surpnsed if she were 
vulnerable lo psychosexua) areas, and Dus is shown clearly in the chan to be the case by the 
develapinem of emotional disturbance at the ume of hti macnage and the binh of her first child 
One would therefore anticipate that the birth ofher second child would also be a traumatic tune for 
her The presentation with physical symptoma—pain in the back— as a manifestation of 
psychiatric disordcrisconsistcnt both with bersymptofnaiology after herpareois' divorce, and at 
the tune of her marnage, and the presence of tbe associated symptoms of sleep and appetite 
disturbance and lethargy, all common tnanifesiauons of emotional upset. The life chart clearly 
displays the links desenbed above. 
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Childhood 

This is the logical place to start the personal history. Begin with questions 
about the patient’s birth. Was it planned, what was the length of gestation? Find 
out about the mother’s health during pregnancy and the nature of the delivery. 
Note the infantile and childhood milestones, and inquire about neonatal or 
feeding difficulties; most people are only aware of these if their parents have 
told them of any difficulties in these areas. 

In later childhood, neurotic traits may become apparent such as panicular 
fears, physical symptoms at times of stress, or periods of unhappiness. These 
and additional traits such as bed-wetting, temper tantrums, and periods of 
physical or emotional disorder must be considered in the light of relationships 
with peers, the atmosphere at home, separations from and relationships with 
family members, and any bereavement or other major life event. 


Adolescence 

Assessment of adolescence includes questions that usually arise when dealing 
with the psychosexual history. Relevant areas of enquiry are peer and family 
relationships, episodes of disturbance whether anti-social or emotional, and 
difficulties in growing up. Adolescence is interrelated with schooling and 
oeeupation. 

Schooling 

It is usual to ask about dates of starting, leaving and changing schools, 
academic achievement, relationships with peers and teachers, any difficulties 
in learning or behaviour and periods of non-attendance. The latter includes 
truancy, in which the child, usually without the parents’ knowledge, indulges, 
often with others, in more enjoyable pastimes instead of going to school, and 
school refusal, in which the child stays at home with the knowledge of his 
parents because of a fear of leaving home or going to school. Enforceda&renre is 
usually due to illness, although it must be remembered that the latter may also 
be a manifestation of school refusal. 

Similar details are required if the patient has gone on to higher education. 


Occupation 

A comprehensive work history entails asking about every job the patient has 
had since leaving school. Enquiry should concentrate on duration of job, level 
of achievement and promotion, attendance and abUity, enjoyment or difficul- 
ues, relationship with peers and superiors, reasons for leaving and the duration 
of any periods of unemployment. 

If the person has had numerous jobs this may become a repetitive and 
tedious process. In these cases one can use a shonened approach and ask about 
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the number of jobs, the length of lime unemployed in total and in the last 5 
years, the longest job, the highest level of achievement, anydifiiculties at w6rk 
including being dismissed from a job, general relationship with workmates and 
employers, and the general work record, while asking in more detail about the 
present job, 

Where relevant, military service can be dealt with in much the same way as 
any other form of occupation. 

Psychosexual history 

This is usually the most difficult area to assess, relying as it does on asking 
highly personal questions which may be as embarrassing for the doctor as the 
patient. It is important not to allow this potential difficulty to harm the 
patient-doctor relationship. However, failure to ask these questions may 
result in the omission of a vital piece of information with serious effects on the 
overall assessment. In some cases it may be necessary to leave some of the 
questions to later interviews; sensitive and skilful interviewing usually enables 
adequate exploration of this area in the first interview. Shaping the enquiry so 
as to lead from easy to difficult questions, for example by taking a menstrual 
history before the sexual one, and asking questions in such a way as to make the 
patient feel his sexual behaviour is normal, for example ‘How old were you 
when you first started to masturbate?’ rather than ‘Have you ever mastur* 
bated?' facilitates the acquisition of information. Try to use less emotionally 
laden wording, such as ‘physical relationship’ instead of ‘sexual relationship*. 

The sexual history should encompass the following points: puberty; men- 
strual history; sex education; masturbation and fantasies; relationships with 
members of the opposite sex, especially their duration, intensity and sexual 
contact and enjoyment; engagement; marriage (see below); any homosexual 
feelings and experiences; and, where appropriate, deviant sexual experiences 
and fantasies. 

The manial history includes the relationship with the spouse from the time 
of meeting through the development of their relationship, engagement and 
marriage. The age and occupation of the spouse; the parents’ attitude towards 
him or her; the quality of the marriage, including any areas of disagreement, 
overt disharmony or periods of separation; their current sexual relationship, 
both its frequency and enjoyment; and any extra-marital affairs should also be 
noted. One should enquire about pregnancies, terminations and miscarriages, 
stillbirths and Jivebirths with details of the ages and behaviour of the children 
and any difficulties with them. If there are no children and the couple have 
been together for a long time then h is important to know why. Is it out of 
choice because both husband and wife arc career-orientated, or through a 
dislike or fear of children, suggesting posable psychosexual difficulties? Fail- 
ure to conceive despite tryingmay have repercussions on the emotional state of 
the partners and their relationship. Similarly if there is only one child to a 
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longstanding marriage or if there are large gaps between the birth of children it 
is worth asking the patient whether there is any reason for this. 

^en the patient is not married but is in a stable relationship the same 
questions should be asked as for the married patient, including future inten- 
tions as far as marriage or staying together are concerned. When the patient has 
been married before, the previous marriage and its ending by death or divorce 
should also be assessed. Finally, if the patient is neither married nor ina stable 
relationship it is worth asking about his desires for the future and whether he 
feels he has any difficulties in this area. 


Forensic history 

This encompasses any and all confrontations with the law and includes juvenile 
delinquency as well as anti-social behaviour later on in life. Details of offences 
committed and punishment received should be noted. 


Past medical history 

It is important to ask in chronological order about any illness or operations in 
childht^ or during adult life, about periods of hospitalization or incapacity 
and any resulting disability and interference with the patient" s life, the reaction 
of the patient and his family to these episodes and any remaining medical 
problems including current symptoms and medication. It is, for example, 
illuminating to find out that the patient who now presents with physical 
symptoms has had a number of previous episodes of similar symptoms at times 
of stress and has recovered when the stress was resolved, or that the anxious 
patient awaiting surgery has always reacted badly in the past to major illnesses 
or operations. It is useful here to ask about the frequency and nature of contact 
with the general practitioner. 


Past psychiatric history 

This includes any episodes of emotional upset, from that thought not severe 
enough to need medical attention through the minor neuroses treated by the 
general practitioner to severe psychiatric disorders needing expert psychiatric 
treatment, whether as outpatient, day-patient or inpatient on a voluntary or 
compulsory basis, Ask about circumstances, precipitating factors, place of 
treatment, duration and response to treatment and any continuing symptoms 
or medication. It is often worth asking whether the patient has ever taken 
psychotropic medication in the past, whether prescribed by his family doctor 
or obtained in other ways, not necessarily as any form of drug abuse but, 
perhaps, from other mem^rs of the family. Finally, it is also worth asking 
about contact with any voluntary organizations, such as the Samaritans, or 
with Social Services. 
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Alcohol abuse 

Alcohol abuse may lead to phy^cal, psychiatric and social sequelae and it 
affects an increasingly large number of people. Vet it is an area only too 
frequently neglected in the medical history. All patients should be asked 
whether they drink and, if so, roughly how much and in what circumstances, 
remembering that the answers frequently bear little resemblance to actual 
alcohol consumption. 

Where there is any suspicion of alcohol-related problems a thorough and 
systematic drinking history must be obtained. One way of doing this is to 
construct a daily account of the patient’s drinking habits including how he feels 
when he wakes up in the morning, how much sleep he has had, whether he 
remembers the night before, and, if he has withdrawal symptoms on getting up 
in the morning, such as shaking, nausea, retching, anxiety or craving for 
alcohol. Detailed questions about the content, time, place, type and circum- 
stances of first and all subsequent drinks and whether he drinks alone or in 
company are often revealing. When dealing with the first drink of the day it is 
worth asking about the speed at which it is drunk as people with physical 
dependence often gulp rather than sip their first drink. Another helpful 
pointer to the current level of drinking is the amount of money the patient 
spends on drink, especially when related to his income. 

Having dealt with the current drinking habit it is useful to take a more 
longitudinal perspective into the drinking history, covering such points as any 
family history of drinking, the age when the patient started drinking and when 
his alcohol consumption increased, the pattern of drinking, whether daily or in 
bouts, the type of alcohol consumed, and any precipitating factors, e.g. 
whether related to stress or mood. Personal difficulties caused by drinl^g— 
including its impact on the family, physical or psychiatric illness, loss of work 
or being drunk at work, or antt-social behaviour — and previous treatment or 
periods of abstinence or reduction in alcohol intake are important. A history of 
serious medical or social complications, such as delirium tremens, anti-social 
behaviour resulting in encounters with the police, or alcohol-related marital 
problems ate especially unportant. 

It is also important, for treatment, to ascertain whether the patient feels he 
is drinking loo much and would like to cut down or even stop drinking, and 
what sort of help he feels he would require in order to do this. 

Drug abuse 

This term implies abuse not only of drugs of addiction, whether major, e.g. 
heroin, or minor, e.g. cannabis, bur also prescribed drugs, commonly benzo- 
diazepines, and non-prescribed drugs not normally considered addictive, such 
as cough linctus or analgesics. An assessment similar to that outlmed above for 
alcohol should be used. Additional information concerning the route of drug 
mcake and the source of the drugs may also be available. 
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Personality 

Personality disorder is one of the commonest diagnoses used in psychiatry. 
Personality is defined as the sum of those characteristics that make a person 
into the individual he is. These characteristics include behaviour, both actions 
and reactions; attitude to self; ways of relating to others, both socially and 
sexually; attitude to authority; level of independence; mood; fantasy life; 
religious beliefs and moral attitudes; and interests and hobbies. 

Personality may change with illness, e.g, the disinhibition that occurs with 
frontal lobe brain damage. However, to answer the question, in what sort of 
person has this illness developed, it is necessary to assess premorbid person- 
ality. This is most reliably assessed from an informant familiar with the patient 
before the onset of his illness. If such an objective opinion is unavailable it is 
worth asking the patient how others see him, for example: ‘Would other people 
say you were a worrier?’ Some features of personality, for example histrionic 
behaviour, will be obvious during the interview and others will already have 
been elicited in the history. Though manyof thecharacicristics which make up 
the personality overlap (e.g. manipulaijve behaviour is a manifestation of 
behaviour itself and of a way of relating to others), they are best dealt with 
separately. 


Actions includes level of achievement, histrionic or manipulative behaviour, 
deliberate self-harm or aggression towards others, disinhibition, obsessional 
behaviour (e.g. tidiness, being houseproud, perfectionist, conscientiousness 
or checking) and alcohol or drug abuse. Manyof these will have been covered 
in the occupational, p>ast psychiatric, forensic, and alcohol or drug abuse 
history. 

Reactions to stressful events, e.g. illness, bereavement and other losses, 
examinations, promotion at work, failure and disappointment, and ability to 
cope with change. Types of reaction include being panicky, or unflappable and 
slow to react, short-tempered and casOy angered, or placid (see ‘Family, 
Occujjational and Past Medical History’). 

Attitude to self Self-interested or thoughtful about others, level of self- 
esteem and self-criticism, sclf-consciousncss and sensitivity, acceptance of 
abilities and achievements, self-confidence whether high, or low and con- 
stantly needing reassurance. 

Relationship to others 

Social ease of making and keeping social relationships, introverted or extra- 
verted, suspiciousness, assertiveness, warm and affectionate or cold and 
undemonstrative, tolerant or authoritarian and intolerant. Include here rela- 
tionships at work and with the family. 



48 The psychiatric assessment 


Psychosexual le\’el of psychosexual development, especially capacity to make 
sexual relationships, direction of sexual attraction and areas of difHculty. 

Attitudes to authority \(^ell*9d]ustcd and accepting, or anxious and uncer- 
tain? Is he generally tolerant or Intolerant? 

Level of independence Has the patient left home or is he still living with his 
parents? Can he accept responsibility and make decisions? 

Usual mood Whether prone to anxiety, and if so about whai, e.g. illness, 
work or family, pessimistic or optimistic, cyclothymic, i.e. swinging from 
elation to depression without reaching illness proportions, calm or irritable, 
bottlcs-up or shares feelings and emotions, calm or shon-tempered and easily 
angered. 

Religious beliefs and moral attitudes What religion, practising or not, 
whether tolerant of beliefs and altitudes of others, ability to show regret or 
remorse and limit actions according to conscience. 

Interests or hobbies What types, time spent, passive spectator or active 
participant, social or solitary pastimes, energetic or sedentary. 

Fantasy life Sexual and non-sexual fantasies, dreams and nightmares. 
Social circumstances 

Ask the patient about the place and type of his abode, his satisfaction with the 
accommodation and w’ith other members of the household, his relationships 
with neighbours, current social contacts, financial problems and, if not already 
noted, any current or recent stresses including bereavement. 

At the end of the history it is important to sum up to the patient what you have 
understood his problem to be. Ask him whether you have grasped it in its 
entirety, left out any important areas or perhaps even totally failed to under- 
stand what he has been trying to put over. Besides clarifying the history it also 
shows the patient that you have been listening to what he has been saying. 
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THE EXAMINATION 

This can be subdivided into physical and psychiatric. 


Physical examination 

Physical examination of patients presenting with symptoms suggestive of 
psychiatric disorder is often necessary. The combination of psychiatric 
symptoms and phj’sical disease is common. Acutely anxious patients may have 
signs of thyrotoxicosis. Evidence of liver disease may suggest alcoholism. 
Needle marks in the arms jxilnt to drug abuse; scars of slashed wrists or other 
signs of self-mutilation may point to psychiatric illness. 


Psychiatric examination or mental state examination 
This should be covered systematically under the following headings— 
appearance and behaviour; speech; mood; thought content; abnormal beliefs; 
abnormal experiences; cognitive state; insight and rapport. Where relevant, 
i.e. where organic brain disease is suspected, it is necessary to test further 
aspects of cerebral function. 

Appearance and behaviour 

The patient’s appearance and behaviour often reveal the underlying psychi- 
atric disorder. Important points to look for include dress, personal hygiene and 
general grooming. Note the shabbily dressed elderly man with food stains on 
his clothes, perhaps indicative of an underlying dementia or schizophrenic 
illness. 

Facial expression is one of the outward signs of the patient’s mood. For 
example, tearfulness or poverty of expression occur in depression, elation in 
mania, tenseness in anxiety, perplexity or blunting in schizophrenia. The 
affect may be inappropriate, such as the schizophrenic patient who laughs 
when relating upsetting material; it must be remembered, nonetheless, that 
anxious people may also laugh in similar circumstances. The emotional expres- 
sion may be abnormally labile as in mania or organic brain disease. 

The way the patient sits gives important hints to an underlying pathology; 
he may be relaxed and obviously at ease, or sk tensely and Hdget restlessly, as 
in anxiety states. He may be so agitated that he gets up from the seat and paces 
up and down the room as in the agitated depressive or in the excited manic or 
the schizophrenic. He may leave the chair because he does not understand 
what is going on, as in the demented or confused patient, or because he feels 
threatened in the presence of delusions of persecution. He may appear to sir in 
a peculiar position as in catatonia or show no movement during the interview as 
in retarded depression or the anxious over-controlled patient who is holding 
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himself rigidly. He may appear lo drift off to sleep repeatedly, suggesting 
either a confusional state with Huctuating levels of consciousness or over- 
sedation. 

His walking on the way to and from ihc interview room may show signs of 
ataxia due to organic brain disease, drugcflcct or excess alcohol consumption. 
In the latter his breath will smell of alcohol. There may be signs of hytteried 
aiaxia, which may improve with suggestion or exhortation, or ataxia due to 
malingering, in which the limp varies from moment to moment and is most 
marked when the patient knows he is being watched. - 

There may be other abnormal movements, such as dystonia caused by 
major tranquillizers, choreiform movements in Huntington’s chorea, or tic- 
like mannerisms, odd postures or other bizarre disorders of movement seen in 
patients with catatonia due to schizophrenia or organic brain disease. These 
include perseveration of posture so tlut the patient’s limbs can be moved into 
an abnormal position which is maintained despite his being allowed to revert to 
his previous posture. When this movement is met by a waxy resistance it is 
termed toa:^ JlexibiU^. The patient may keep on starting and stopping pur- 
poseful actions, for example when shaking hands with the interviewer, or show 
negatmnn, in which he opposes the examiner’s intention. In teko^axia he 
copies the interviewer’s actions; these abnormal postures and movements 
often occur in organic brain disease as well as in non-organic catatonia. There 
may be signs of slowing or retardation of movement even, at times, to the 
extent of stupor, which, in the case of catatonia, may be interspersed with 
periods of violent excitement. Stupor t$ commonly caused by organic disorders 
but functional psychosis, e.g. sch^ophrenia and depression, may also lead to 
stupor. Further, it may be hysterical in nature, or due to very high levels of 
anxiety following extreme stress; or it may be simulated by malingerers. 

The patient’s behaviour during the interview may be disinhibiied, as in 
the manic patient who strips or the patient with organic brain disease who 
starts to urinate or masturbate during the interview. The patient may be 
manipulative or seductive and may threaten violence if his wishes are not met. 
There may be verbal aggression or physical violence, the latter against either 
the interviewer or objects in the room. On the other hand he may appear to be 
unduly submissive or self-critical, or may show little or no cyecontact with the 
intertiewer. He may appear to be suspicious of questions, which may be due to 
an underlying personality disorder or suggest a paranoid illness. The patient 
may also seem to be paying little attention to the interviewer or to be listening 
to someone else when there is no-one else in the room; this suggests that he is 
experiencing auditory haUuctnationSt i.e. hearing voices. He may even be 
talking to or arguing with these voices. The patient who appears unduly 
terrified without any obvious cause or to be touching or shooing away non- 
existent objects may be expeciencii^ vumil hallucinations. 

It must, however, always be remembered that bizarre behaviour or in- 
ability to relate to the interviewer may be signs of subnormal intelligence. 
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Finally, obsessional patients may bring with them lists of their symptoms to 
present to the interviewer. 


Speech 

It is important to assess the form of speech as well as its content. Does the 
patient speak at all or is he mute and, if so, is this deliberate, organic, hysterical 
or part ofa depressive or catatonic stupor? In the mute patient it is important to 
assess all aspects of speech production including the ability to produce sounds 
and communicate non-verbally. If he does speak, docs he do so spontaneously 
or only in answer to questions, with monosyllabic or fuller and more elaborate 
replies? Is speech unduly slow as in depressive illness or so quick and continu- 
ous that it is impossible to interrupt as in hypomania and mania? Are there long 
pauses before the patient replies or does he stop in mid-sentence, e.g. in 
schizophrenia? 

Are the words normal or are there neologisms as in some types of schizo- 
phrenia or organic brain disease? Is there evidence of dysphasia (see p. 283) or 
dysarthria (p, 282)? Where the words are normal, are the phrases and sentences 
normal and do they fit together, or does the patient seem to jump from topic to 
topic; if he does, is it possible to understand the link between topics, as in flight 
of ideas in mania, or is there no recognizable link as in formal ikought disordtr, 
e.g. schizophrenia? Is the link, if present, not one of content but of form as in 
rhyming or punning, usually features of mania? Is there evidence of echolalia, 
in which the patient repeats what the interviewer says, or perseveration, when 
he continues with the same theme when this is no longer appropriate? As an 
example of the latter, a 60-year-old man, replying to the question ‘How old are 
you?’, answers ‘60, 61, 62, 63, 64, 65, 66’ and so on; when asked the subse- 
quent question ‘What year were you bom?’ he answers ‘1 960’ and to the next 
question ‘What year is it?’ now also answers ‘I960’ (perseverence of a theme of 
60). Both echol^ia and perseveration are found in organic brain disease and in 
some types of schizophrenia. 

When the speech is abnormal, samples of it should be written down 
verbatim, as this is the only reliable way of recording the abnormality for 
future assessment. Two doctors may differ in what they call formal thought 
disorder and therefore writing in the case notes ‘There was evidence of formal 
thought disorder' is not very helpful. A recorded sample of the speech used 
gives much less room for disagreement. 


Mood Mood has both a subjeaive component, which is reflected in the way 
the patient describes his emotional state, and an objective component, i.e. 
what the interviewer sees — for example, tears. 

The subjective and objective components of mood are usually but not 
always congruent. Examples of incongruence are the inappropriate laughter of 
the schizophrenic or the smiling face of some severely depress’ed'paiients. 
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Subjeciive mood is assessed by asking the patient how he feels in himself, what 
his mood is, or what his spirits are like. If necessary leading questions such as 
‘Are you anxious or depressed?’ may be used. Abnormal mood includes most 
commonly depression and anxiety but also elation, irritability, anger and 
perplexity. When the mood is abnormal it should be inquired into in the same 
way as any other presenting symptom. 

Depression This may be mild and influenced by daily activities or severe. In 
severe depression symptoms may be worse in the morning, and associated with 
early morning waking, appetite and weight disturbance, lethargy, loss of 
concentration, and loss of interest and enjoyment in life. There may also be 
ideas of worthlessness, self-deprecation, poverty, guilt, persecution, bodily 
ill-health, nihilism and other morbid ideas. These may sometimes be delu- 
sional in intensity (see ‘Abnormal experiences’, below). The patient may be 
agitated or retarded, sometimes even to the point of stupor, and he may be 
mute or, in lesser cases, show retardation of speech. 

The depressed patient may sec no future, feel despairingand hopeless, and 
have thoughts of suicide. Suicidal ideation must always be sought for in 
depressed patients. Not only is it incorrect that discussing suicide with patients 
encourages them to do so, but failure to discuss it may lead to tragedies that 
could have been prevented. It can be asked for directly or Jed up to by a series 
of questions such as: ‘How do you sec the future?’ ‘Have you felt it would be 
nice to escape or be able to sleep and not wake up?’ ‘Do you feel at times that 
you would rather be dead or that you arc such a burden to others that they 
would be better off if you were dead?’ ‘Have you had thoughts of suicide, 
however fleeting?’ ‘Have you made any plans?’ Where it is felt that the patient 
is siucidal but he denies it, it is worth asking the questions ‘What stops you 
killing yourself?’ or ‘What do you have to live for?’ Some patients admit to 
having suicidal thoughts but deny that they would do anything because of the 
impact it would have on the family or because it is against their religion or they 
do not have the courage. Suicide, however, is not a respecter of family feelings, 
religious beliefs or personal bravery. Homicidal thoughts may also be present 
as in some mothers with puerperal depressive illnesses who kill their children 
because they are convinced they have passed on some terrible illness and death 
is better for them than a life of suffering. 

Anxiety Patients with anxiety states may present with somatic symptoms 
related mainly to autonomic nervous system arousal or hyperventilation (Table 
i.l),ot with psyciuc symptoms CTaWt 5.1), ot both. It may beftee-floatiugot 
situation-dependent as in phobic disorders (e.g. agoraphobia), social phobias 
and other specific phobias. 

The patient may complain of panic attacks with sudden surges of anxiety 
with physical symptoms and the desire to run away, sometimes coupled with 
an inability to move. 
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Table 3.1 Somatic ^mptoms of anxiety 

I Headaches and other mmcular aches and pains 
; Palpitations 
, Tremor 
■ Breathlessness 
Chest pain 

j Urinary frequency 

Faintness and b'ghtheadedoess 
, Fatigue 
, Pins and needles 
\ Diarrhoea 
Dry mauth 

^ Abdominal discomfort 
: Flushes 
[ Sweating 


Table 3.2 Psycfatc symptoms of anxiety 


I Feelings of anxie^ 

I Irriubility 
' Inability to relax 
1 Inability to concentrate 
[ Initial insomnia— diHiculcy getting off to sleep 

I Feeling of impending doom 
I Depersonalization 


Elation Elated patients ustiallv describe themselves as being on top of the 
world, feeling happier than they have ever done before. This is a sign of 
hypomania and mania and is associated with over-activity, pressure of speech 
with flight of ideas, sleep impairment, irritability and grandiose ideas. Manic 
patients may also have moments of tearfulness or the mental state may show 
signs of both depression and elation, as in mixed affective states. 

Other abnormal mood states Irritability may occur in many psychiatric 
disorders, especially anxiety states and hypomania, and in situational and 
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relationship disturbances such as marital problems. It may also be part of the 
usual mood in some personalities, such as the intolerant person Vfho docs not 
suffer fools gladly. Anger may be related to a specific person or situation or 
may be part of an underlying psychiatric disturbance, in particular when ideas 
of persecution are present. Perplexity is usually found in schizophrenic 
patients who are suspicious that something is going on but cannot quite put 
their finger on what it is. 


Thought content 

The patient should be asked what his main worries arc and whether he is 
preoccupied by any thoughts, c.g, morbid thoughts ot obsessional ruminations. 

The latter are thoughts that the patient recognizes as his own, realizes are silly 
and tries to resist, but is unable to do so and feels compelled to have those 
thoughts. They occur in obsessive compulsive neurosis and may be associated 
with obsessional rituals. These are acts which the patient feels compelled to 
carry out, recognizes as coming from himself as opposed tobeing controlled by 
other sources (see ’Delusions of influence’), accepts as being absurd and tries to 
resist, but is unable to do so because of severe anxiety. An example of 
obsessional rumination is the patient who knows that his spouse is not unfaith* 
ful but has doubts about her which continuously run through his mind and 
which he is unable to suppress. Common obsessional rituals include hand a 
washing; the patient may wash his hands forty or fifty times a day with 
disinfectant and strong detergents till they are raw. Obsessional checking is 
another common manifestation; for example, the patient who switches o^ his 
bedroom lights before leaving the house, gets to the bottom of the stairs and 
has to go back up again to check the lights are off, goes back down to the front 
door, has to go back again to check that the lights are off, gets to the bottom of 
the path and has to return, goes a few yards down the road and has to return 
and so on. In neither case is the patient able to stop his obsessional ntuals 
tvithout being consumed by extreme anxiety. 


Abnormal beliefs 

These vary from delusions, in which the patient has a false and unshakable 
belief out of keeping with the social milieu from which he comes, to over-valued 
ideas, in which the patient has false beliefs which, although ofmajor concern to 
him, are not completely unshakable. These abnormal beliefs include misimer- 
pittaiions, tn which the patient concocts false exjAanations fos various notsnal 
events which may or may not be delusional in extent. Abnormal ideas should 
be tvritten down verbatim and asked about in detail. 

Though abnormal beliefs usually denote the presence of a psychiatric 
illness , they may also occur in certain situations in normal people, as in the case 
of ideas of reference, in which the person feels that what others are saying refers 


The examination 55 


to him or that they are laughing behind his back. This is commonly seen in 
sensitive people, especially in anxiety-provoking situations such as parties 
where they Imow no-one else. 

Delusions m ay be primar y, like sudden bolts from heaven, or secondary. 
In the latter their existence is understandable in terms of the rest ot the 
patient’s psychopathology, as in affective psychoses. Primary delusions may be 
delusional ideas. These are fully formed delusions that suddenly enter into the 
patient’s nUnd^ as in the person who for no reason suddenly believes that his 
food is being poisoned. This is often preceded by a delusional mood , in which the 
patient feels that there is something going on around him and that things are 
not quite right, but is unable to elaborate this feeling. In delusional perception s 
the object is perceived normally but is interpreted in a delusional way, e.g. the 
patient who sees an ashtray on the table, recognizes it as an ashtray but believes 
that it has been put there to show people that he is a spy. This is not 
understandable in terms of the rest of the patient’s psychopathology. If it were 
so understandable, it would be a delusional misinJertTeiaiion . which is a secon- 
dary delusion. Primary delusions should be diagnosed with extreme caution 
as, by the time the patient has presented, it may be very difiicuJt to differen- 
tiate primary from secondary. 

Delusions of persecution These are called bOTanoid delusions, although the 
term paranoid originally meant deluded. They are probably the most com- 
mon delusions and may occur alone or with other abnormal mental signs. They 
occur in organic psychoses^ suc h as confusional states, dementi a, an d alcoho l 
anT drug-mduceu psycnoses, and assoaatea wun various organic. illne^Vs 
such a s s‘ome endocrine disorders and systemic lupus erythematosus . They 
Jso occin in fun ctiona l psychoses such as paranoid schizophienia, para- 
phrenia of th e eldeBy, depressive illn ess and manfa, ihltress ^duced, p sycho'- 
gcnic psy^ i oses or hysterical pseu dopsychoses , and ’in' some people with 
paranoid personality developments. 

Delusions of grandeur These delusions occur in the now uncommon syph i- 
Htic general paralysis of the insane (GPI) and i n mania and schizophrenia. 
Patients believ e they a re on a ‘ special m ission * or are Napoleon or Christ. 

Delusions of poverty and other depressive delusions Depressed patients 
may insist tha t they are destitute and have no cjothes . Other common depres- 
sive delusions indude self-deprecation , worthlessness a nd guilt; *1 have done 
something terrible and should be in^rison and not m hospital.’ Delusions of 
ill-health, often even potentially fatal, may occur and persist despite every 
assurance of the patient’s physical health. These delusions occur in depression, 
schizophrenia , and abnormal personality development. Some people develop 
isolated abnormal ideas about tbeir own appearance which may sometimes be 
delusional in intensity, e.g. their nose is too long or their hair is falling out. 
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These patients often have sensitiw personalities, some of them may be 
depressed and some may become schizophrenic with time. 

Mi bi}i5ifc.dehisiom occm^ in severe depressive ilbesses. The patient with 
nihilistic delusions says that cither heor part of his body isdead. This may have 
disastrous consequences since it may lead to self-harm. A rare delusio n is oftn - 
festation^ the patient believing (hat his house ts infested by insects. DelimonTof 
infestation occur in d^epresjion, in schizophrenia, or in organic illn esses. 

Delusions of love Erotomania is another name for this symptom, in which 
the patient is convinced that someone is in love with him, despite the other 
person having shown no signs of this. He may act upon his misguided belief 
and pester the individual so that legal injunction may be necessary to restrain 
him. These delusions may occur i n schizophreni a and occasionally in ab^rmal 
personali ty development . 

Delusions ofi nfideliiv With these the patient is morbidly jealous of his wife, 
and is convinced that she is having an extra-marital affair. He may go to 
extreme lengths to confirrn these" abnormal beliefs. He often presses the 
unfortunate wife to admit her errant ways and these arguments may lead to 
violence that can end in murder. These delusions occur m people with ^us^i* 
cious p ersonalities , especially when associa ted wit h alcohol abuse. ancTtn 
setuzdphrenia and affective psychoses. 


Del usiongjf influence (passivity or alienation phenomena) This is one of 
Schneider’s first-rank symptoms, those symptoms which in the absence of 
orpnic brain disease are suggestive of schizophrenia (see Table 3.3). 

Delusions of influence occur when the patient says that his mind or body is 
being controlled by outs ide forces such a^aser Seams ^ansfiVlttCd.by a 
nei ghbo ur. When the mind rather than the body is atfe«ed, the patient may 
complain that thoughts ate either being forced into or out of his head. Another 
form of thought alienation is ihausht broadcasts in which the patient’s thought 


Table 3.3 Schneider's fmt-nak tm^ptoms of xhizophrenu 

{ Mearina voices in the third person arpiioa or cooimentiDg on what the patient u doing _ 
lleariog one's own thoughts spoken out loud I 

j Thought alienation (insertion, withdrawal or broadcast} I 

i Delusional pcrceptioas ^ 

I Sotnatic hallocmations (caused by others— expcnences of bodily mflaence) I 

I Evetyihbg in the spheres of feetmg,dnve, vobtios and actions » hich the patient experieom . 
jas imposed on him or influenced by others (pasdvity phenomena) , 
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leaves his head, travels through the air and enters into other people’s heads so 
that, when he thinks something, ewryone else thinks the same. Alienauon 
may also aflect perception, as in patients who experience somatic hallucina- 
tions which they say are being caused by other people or by external forces. 
These are known as ' made' experiences (sec ‘Tactile hallucinations’, below). 

Delusions of refe rence Some patients believe that th e televisio n, radio or 
ne wspaper contains s pecial messages for them. This may occur as part of a 
paranoid illness. 


Abnormal experiences 

These may be divided into abnormal perceptions and abnormal experiences of 
the self or the environment. 

Abnormal perceptions These may occur with any of the sensory modalities 
of hearing, vision, smell, taste and touch and vary in type. Objects may be 
distorted while remaining recognizable or they may be a new perception as in 
illusions or hallucinations. Distortions may occur in tnrr7mo'» either increased or 
decreased, and due to functional or organic disorders in gwH^, e.g. colour, 
often due to toxic substances, or form t e.g. micropsia, when the object appears 
smaller or further away, or macropsia; these changes are due to organic lesions 
of the visual pathway (see Chapter 10). Illusion s oc cur when the object is real 
but perception i s disturbed. They are usually related, in the psychiatric sense, 
to disorders of tHe'perccptual environment of the object, thereby leading to 
decrease in visual clarity coupled with a state of high emotion in theperceiver. 
A common example is the experience of walking through a lonely alley on a 
dark night when a tree in (he distance may appear to be the figure of a man. 
Vision is impaired by the poor illumination and the lonely alley induces a 
feeling of fear thus leading to the illusion. Illusions occur not only in normal 
people, but also with psychiatric illness, particularly acute confusional states. 
They most commonly affect the visual and, to a lesser extent, the auditory 
modalities. An example of the latter is the woman with a puerperal depressive 
illness who hears the nurses talking outside her room without hearing clearly 
what they are saying but thinks thay are talking about her, saying how ill she is. 

Hallucinations occur in the absence of an appropriate object yet the patient 
still insists that he has perceived something. The commonest hallucinations are 
auditory and visual but, as in any abnormal perception, they can occur in all 
sensory modalities . They may be due to organic disease of the nervous system 
or to extreme environmental disturbances as in sensory deprivation. In certain 
instances they may be non-paihological phenomena, as in hypnagogic _a nd 
hypnopompic hallucinations experienced by a person going to sleep or waking 
up. Hypnagogic hallucinations also occur in narcolepsy. 

In psychiatric illness, hallucinations occur in organic and functional psy- 
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choses, in schizophrenia and afTecuve illnesses, severely raised levels of 
anxiety due to hyperventilation, grief retetions, and hysterical illnesses. They 
are occasionally displayed by malingerers. They may occur wherever the 
patient is or may only be present in certain places. Thus the paranoid patient 
who hears voices of his neighbours plotting against him while he is at home 
docs not hear them while he is in hosputal, yet they return when he is home 
again. 

Auditory hallucinations The patient may complain of hearing noises, 
music, distant mumbling which be cartnot identify, words, phrases or more 
elaborate speech. If the patient hears voices rather than sounds he may 
sometimes be able to recognize them as belonging to someone he knows. They 
may be talking to him, or talking about him (see below). The voices may be 
persecutory, neutral, or pleasing. The patient may talk back to the voices, or 
he may appear to be listening to them intently. In some cases the voices direct 
the patient to certain actions which he may feel duty-bound to follow. 

Second-person voices withdisiressingconteni, 'You Slink, you’re horrible, 
go kill yourseir are found in severe depressive illnesses. Third-person voices, 
which discuss or argue about the patient or comment on what he u doing, are 
suggestive of schizophrenia in the absence of organic brain disease (see Table 
3.3), as is hearing one's own thoughts spoken out loud (echo depenties). In grief 
reactions, the bereaved person may hear the footsteps or other stigmata of the 
dead person. 

Visual hallucinations Visual hallucinations may vary in complexity from 
simple flashes of light to sophisticated ‘visions’ of people or animals. They 
occur more commonly in organic psychoses, especially acute confusion^ 
states, than in functional psychoses, whereas the opposite is true with auditory 
hallucinations. They may be frightening, as in the case of hallucinations of 
spiders, insects and rats which occur in delirium tremens, or pleasing as with 
Iilliputian hallucinations, in which the patient sees tiny people^ these may also 
occur in delirium tremens. They may co-exist with auditory hallucinations as 
in temporal lobe epilepsy. 

Olfactory hallucinations These may occur in temporal lobe epilepsy, when 
an unpleasant smell may be the initial symptom of the attack; in schizophrenia, 
as in the patient who said that people were making cars emit noxious smells at 
him; and in depressive illnesses, in which the patient insists that he emits a foul 
odour which he can smell. 

HaUucinatioQs of taste These art rare in psychiatric practice but character- 
istically occur in temporal lobe epileisy. 


Tactile and somatic hallucinations In cocaine psychosis patients may com- 
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plain that insects are crawling owr them (formication). Other patients insist 
that they are experiencing odd sensations in various parts of their body which 
are produced by others, as in the man who complained thaj his neighbour’s 
laser gun w’as producing a cold feeling which travelled up his legs. This is 
another first-rank symptom of schizophrenia in the absence of organic brain 
disease (see Table 3.3). These hallucinations may have a sexual content, as in 
the patient who insisted that someone was hating intercourse with her and she 
could feel it happening all the time. 

Other hallucinations and illusions Some people complain that, when alone, 
they feel the presence of someone else beside them. This may occur in grief 
reactions, as illusions when the patient is frightened, as a manifestation of 
hysteria and in organic brain disease and schizophrenia. Finally vestibular 
hallucinations may occur, usually in acute organic brain disease, such as the 
patient with delirium tremens who has the sensation that he is flying through 
the air. 

Abnormal experiences of self and environment 

This may occur in nonnal people bm it is usually associated with 
temporal lobe epilepsy, and is characterized by the patient feeling that he has 
been in his current situation before. 

Capgras’ syndrome In this syndrome, which occurs most commonly in 
schizophrenia but may also occur in dementia, the patient asserts that people 
are not who they claim to be, but are their double. 

Depersonalization This symptom is often a manifestation of heightened 
anxiety levels. The patient does not feel his normal self and may describe this 
unpleasant experience as if he is floating above his own body looking down on 
himself. He may also complain that he has lost the capacity to feel at an 
emotional level. This may be one of the most marked symptoms in depressed 
patients. 

Derealization This often accompanies depersonalization. The patient says 
that his surroundings feel unreal or grey and colourless. 

Cognitive state 

All patients should have their cognitive state briefly tested, but in elderly 
people or where the presence of organic brain disease is suspected, e.g. acute 
confusional stales, this assessment is extremely important. 

Level of consciousness An assessment of the level of alertness of the patient 



60 The psychiatric assessment 


or, if he is unconscious, of the level of unconsciousness must be made. Some 
patients appear to have fluctuating levels of consciousness; the mental state 
may then fluctuate between luddity and gross abnormality. T^is is a manifesta- 
tion of an acute confusional state. For a full account of the examination of the 
unconscious patient, see Chapter II. 

Orientation The patient's orientation in time, place and person should be 
formally assessed by direct questioning and the patient's answers written down 
verbatim. Disorientation is an important sign of organic brain disease, whether 
chronic or acute, but may also occur in chronic, disinterested, institutionalized 
schizophrenics and in hysterical dissociative states. 

Time Ask about the day, date, month, year and time of day. If the patient 
does not know the month one should ask about the season. All patients should 
know the year and either the month or season and the approximate timeof day, 
c.g. morning, aficmoon, evening or night. Long stays in hospital, where one 
day is much like the next, however, arc not conducive to an awareness of 
which particular day it is or the exact date of the month. 

Place The patient should know where he Is, e.g. home or hospital, and 
approximately where it is situated, e.g. what town or part of the town. 
Depending on how long he has been in the place where he is being interviewed, 
whether at home or in a hospital ward, he should know his way to such places as 
the bathroom or toilet. Some patients with acute confusional states may say 
they arc in hospital but that the hospital is pan of their own home. 

Person If disorientation is suspected the patient should be asked if he knows 
his own name and his address. 

AttentioQ and concentratioa The patient’s behaviour durmg the interview 
will have shown whether he is easily disiractable or has been paying attention 
to and concentrating on the questions you have asked. This can be tested more 
formally by asking the patient to subtract serial sevens from a hundred or, as 
this may bediffictdc even for normal people, serial threes from twenty. Tasks 
such as recounting the months of the year and days of the week backwards or 
repeatmg a sequence of digits (digit span) forwards are also useful. Repetition 
of digits backwards, c.g. doctor says 165 towhich the patient should reply 561, 
is dependent not only on attention and concentration but also on the ability to 
register the numbers 165 and remember them long enough to reverse them and 
is thus a test of immediate memory. Normal people should be able to manage 
seven digits forward and five backwards; telephone numbers in most large 
cities consist of seven digits. 


Memory In chronic organic brain disease, memory for recent events is 
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diminished, whereas early in the illness the patient often remains able to 
remember events which have happened in the past and is thus able to give a 
coherent account of the family and early personal history. Some patients with 
memory impairment as in KorsakofTs psychosis, which is usually due to 
vitamin B deficiency following poor nutrition and most commonly associated 
in the U.K. with heavy drinking, may attempt to cover their disability by 
confabulating. An example is the alcoholic with KorsakofTs psychosis seen 
after a six-week stay in hospital, who when asked how long he had been an 
inpatient stated that he had come in that day and been at work the day before, 
which he then described in great detail down to what he had had for his dessert 
in the staff canteen. Confabulation is not invention, but consists of the inna- 
propriate recall of past, recent or dhtanu experiences. In the case of head 
injuries or in epileptic attacks, one should attempt to assess the presence of 
retrograde and anterograde amnesia, if any, in some deiail. Memory impair- 
ment may be simulated for gain by some manipulative patients, some of whom 
may give approximate answers such as if the date is Monday, November 1 5th, 
1984 they may say it is Tuesday, October 14th, 1983 and then correct them- 
selves to Sunday, December I6th, 1985. Hysterical amnesia may occur in 
dissociative states in which there is a sudden total loss of memory. In contrast, 
in organic amnesia long>term memory and personal identity are usually spared 
until the later stages of the disorder. This is so even in dementing illnesses. 
Patients who are disinterested or depressed may appear to have memory 
impairment and in the latter case, called depressive pseudo^dementia, the 
aetiology may only become apparent when the depression lifts and the memory 
improves. 

Past memory will already have been assessed while asking about the family 
and pereonal history, but recent memory will need more specific testing. A 
useful approach is to ask him whether he is interested in any sports. If this is so, 
concentrate on thisj for example for football, ask about the fortunes of his 
favourite team, including past and present matches. Alternatively he can be 
asked about recent television programmes. Other recent events will include 
details about the hospital itself, and how the patient got there. Current affairs 
should also be asked about, e.g. the name of the monarch and her children and 
the Prime Minister and details of any recent happenings of major importance. 
A less direct question is to ask the patient what has been going on in the world 
or in this country recently. A more systematic approach to memory testing is to 
ask the patient to repeat a name and address immediately and again after five 
minutes or less, or to give him a sentence and see how many repetitions are 
necessary for accurate reproduction. One such sentence is; ‘The one thing a 
nation needs in order to be rick and great isolate, secure supply of wood.' Where 
relevant, visual as well as auditory memory should be tested. This can be done 
by giving the patient a picture depictinga series of objects and asking him a few 
minutes later to recall as many of the objects as he can. 

The patient’s answers to ^1 specific questions about memory should be 
recorded verbatim. 
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Intelligence 

An idea of the paiieni’s level of intelligence is one of the most important pieces 
of infonnation to be obtained from the interview. Not only will this help ^ 
determine suitable treatment (e.g. for psychotherapy the patient must be 
articulate and intelligent) but it will also aflect the interpretation of the mental 
state examination itself. In the subnormal patient bizarre behaviour and 
abnormal ideas occurring as part of a ttomal fantasy life may be mistaken for 
psychiatric illness, when it represents only an attention-seeking device. An 
approximate assessment of intelUgencc can be obtained from the educauonal 
and occupational history and from an assessment of his general knowledge. 
Alternatively this can be tested more formally (sec below). It is useful to 
enquire whether the patient can read and write, although this may correlate 
more with education than intelligence, and (o see whether the patient is able to 
solve simple mathematical problems, especially where these are related to daily 
activities, e.g. shopping. 

Funher tests of cerebral function 

In patients in whom organic brain disease is suspected, a more detailed 
assessment of cerebral function should be catried out. In addition to the above, 
this includes an assessment of speech both verbal and written, spatial, visual, 
motor and numerical abilities, awareness of body image and presence of 
released primitive reflexes. These fall into the rubric of the neurological 
examination (see Chapter 10). 


FURTHER INVESTIGATIONS 

In psychiatry this consists of informaiion gathering, clarification and continu- 
ing assessment of the mental state, laboratory investigations, psychological 
testing, social enquiry and occupational therapy assessment. 


Information gathoring 

Many patients will need more than one interview to lake a full history. Other 
sources of infonnatioa are needed to clarify and validate parts of the history. 
Spouse, family, friends and people at work or school may be able to help, but 
before they are contacted this sbotdd be discussed with the patient and his 
verbal or, in some cases, written consent obtained. In addition to separate 
interviews with the patient, spouse and family it is often necessary to bring 
them together in order to carry out diagnostic and therapeutic marital and 
family interviews. These interviews often provide information unavailable 
from cither party on their own as well as affording an opportunity to see how 
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the couple or family relate to each other. lo addition, when feeding back your 
conclusions, it allows you to give all concerned parties the same information at 
the same time, thus avoiding potentially dmsive miscommunication. If the 
other informant cannot be interviewed in person it may still be possible to do so 
over the telephone or by letter. 

It is obviously important to obtain detailed medical records, from the 
general practitioner and from any hospital concerned; the grounds for previous 
diagnoses can be scrutinized and the response to past treatment assessed. 
Conditions in the patient’s home may be assessed by a Social Worker, who may 
be able to see relatives who refuse to see a doctor. The patient’s problems can 
be further assessed by asking him to write a diary of his symptoms, daily 
activities and emotional state. This often indicates links which may illuminate 
the aetiology of the current disorder. When one is dealing with a specific 
behavioural disorder, e.g. nervous diarrhoea, over-eating or aggressive beha- 
viour, more systematic behavioural analysis may be necessary. 

Mental state evaluation 

The evaluation of the mental state is a continuous process and should be 
assessed at each interview. If the patient is admitted to hospital his behaviour 
on the ward should be observed and documented. This includes an account of 
the way he relates to other patients, to staff and visitors, and whether there are 
any signs of sleep or appetite disturbance or other abnormal behaviour. 

Questionnaires and structured interview schedules may aid quantitative 
assessment of the mental state and be useful in evaluating progress. 


Psychological testing 

Psychological tests can be used to assess the patient’s cognitive state, beha- 
viour, personality and ihinkingprocess. Tests can be given reassess the level of 
intelhgence, either briefly with the Mill Hill lest and the Raven’s Progressive 
Matrices test or in more detail with the WAIS (Wechslcr Adult Intelligence 
Scale). In behaviour disorders it is useful to carry out a thorough behavioural 
analysis; this must be designed to be relevant to the individual problem. These 
investigations require specialized skills and they are best carried out by the 
clinical psychologist. 
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The skin is one organ; the whole of k should be examined to ensure that all 
physical signs ate detected. Patterns should be undressed as completely as 
possible and examined in good, preferably natural, light. The hair, nails and 
accessible mucosae should be included. 


COLOUR AND PIGMENTATION 

Before inspecting any rash, notice the colour of the skin. Normal skin is very 
variable in colour and depends on life style and light exposure as well as 
constitutional and ethnic factors. Pallor has many causes; temporary pallor 
occurs in shock, haemorrhage and intense emotion; persistent pallor occurs in 
anaemia or peripheral vasoconsiriciion. Although pallor is usual in anaemia, 
not all pale persons are anaemic. ConjutKtival mucosal colour is a better 
indication of anaemia than skin colour. Ainormaf redness is seen after overheat- 
ing, extreme exertion, sunburn and in febrile, exanthematous and inflam- 
matory skin diseases. Local redne»maybedue toteiangiectasia, especially on 
the face. Cyanosis is a blue or purple^lue lint due to the presence of excessive 
reduced haemoglobin, either locally, as in impaired peripheral circulation, or 
generally, when oxygenation of the blood is defective. The tint of methaemo- 
globinaemia is more leaden than ordinary cyanosis; it is caused by drugs such as 
dapsone and certain poisons. 
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Jaundice varies from the ‘subictcric’, ‘lemon-yellow’, or ‘daffodil’ tints 
seen in pernicious anaemia and acholuric jaundice, to various shades of yellow, 
orange or dark olive-green in obstructive jaundice. Jaundice must be distin- 
guished from the orange-yellow of carotcnacmia, due to the presence of an 
excess of lipid-soluble yellow pigments in the plasma. Carotene does not stain 
the conjunctivae; jaundice does. Slight degrees of jaundice cannot be seen in 
artificial light. 

Normal skin contains varying amounts of brown pigment (me/anin). Brown 
pigmentation due to presence of haemosiderin is always pathological. A con- 
genital absence of pigment in the skin which is generalized is known as 
albinism: if it is localized it is known aspiebaldism . Patches of white and darkly 
pigmented skin are seen in tniiltgo. Several autoimmune endocrine disorders 
are associated with vitiligo. A pate skin due to diminished pigment is also 
characteristic of hypopituitarism and f^pogottadtsm. Increased pigmentation 
may be racial, due to sunburn or connected with various diseases. Jn Addison’s 
disease there is a brown or dark-brown pigmentation, aficciing exposed parts 
and parts not normally pigmented such as the axillae and the palmar creases; 
the lips and mouth may exhibit dark bluish-black areas. Note, however, that 
mucosal pigmentation is a normal finding in a substantial proportion of people 
of negro stock. More or less generalized pigmentation may also be seen in 
kaemockromaiosis, in which it has a peculiar greyish-bronze colour with a 
metallic sheen, due to excessive melanin and iron pigment; in chronic arsenic 
poisoning, in which it is finely dappled and affects covered more than exposed 
parts; in argyria , in which the deposition of silver in the skin produces a diffuse 
slatey-grey hue; and occasionally in the cachexia of advanced malignant dis- 
ease. la pregnancy there may be pigmentation of the nipples and areolae, of the 
linea alba and, sometimes, a mask-like pigmentation of the face (chloasma). 
Chloasma may also be induced by steroid contraceptives. A similar condition, 
melasma, may be seen in Asian and African males. Localized pigmentation 
may be seen in pellagra and in scars of various kinds, particularly those due to 
X-irradiaiion therapy. Venous incompetence in the legs is often associated 
with chronic purpura, leading to haemosiderin pigmentation. The mixture of 
punctate, fresh purpura and haemosiderin may produce a golden hue. Pigmen- 
tation may also occur with chronic infestation by body lice. Erythema ab igne, a 
coarsely mottled pigmentation of the legs of women who habitually sit too near 
a fire, used to be common. 


HAEMORRHAGE IN THE SKIN 

Aggregations of extra vasated red blood cells in the skin cause purpura (see Plate 
VII). Purpura may be punctate, from capillary haemorrhage, or may form larger 
macules according to the extent of haemorrhage and the size of vessels in- 
volved. The term ecckytnosis implies a bruise, usually with cutaneous and 
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subcutaneous haemorrhage causing a palpable lump. A frank fluctuant collec- 
tion of blood is a haematoma. 

Unlike erythema and telangiectasia, purpura cannot be blanched by pres- 
sure. It must not be confused with senile haemangioma (cherry angioma or 
Campbell dc Morgan spot), which is common in later life and has no patho- 
logical significance. 


DISTRIBUTION OF SKIN LESIONS 

In the analysis of an eruption the t»o important points are its distribution and 
morphology. 

Take distribution first and look at the whole eruption. Is it symnutrical or 
a^mmetneaVi Symmetry often implies internal causation whereas asymmetry 
may imply external factors. Is the eruption cenmfusol or centtipetall Certain 
commondiseases such aschickenpoxand pityriasis rosea are characteristically 
centripetal whereas erythema multiformc is centrifugal. Smallpox, now prob- 
ably eradicated, is also centrifugal. A disease may exhibit a flexor or extensor 
bias: atopic eczema in childhood ischaracteristically flexor whereas psoriasis in 
adults tends to be extensor. Are only exposed areas affected, implicating 
sunlight or some other external causative factor? If sunlight is suspected, are 
areas normally in shadow involved? Are the genitalia involved? Localized 
dtsinbuctom may point immediately to an external contact as a cause, for 
example contact dermatius from nickel in ear-rings, lipstick dermatitis, etc. 
Swelling of the eyelids is an important sign. Without redness and seeing, 
bilateral periorbital oedema may indicate acute nephritis, nephrosis or trich- 
inosis. If there is tmtaium, insect biles or angio-oedema may be suspected; 
these are often unilateral. If there issca/ing ot Keeping and tmtatiort, contact 
dermatjtis is the probable diagnosis. Dermatomyositis often produces swelhng 
and heliotrope erythema of the eyelids. 


MORPHOLOGY OF SKIN LESIONS 

Assessment of morphology requires visual and tactile examination. Do not be 
afraid to feel the lesions. You will rarely be exposed to any danger in so doing, 
herpes simplex, herpes zoster and syphilis excepted. Proceed now to the 
palpation of the skin. Pass the hand gently over it, pinching it up between the 
forefinger and thumb, and note tbe following points; is it smooth or rou^, 
thin or thick, dry or moist? Is there any visible sweating, cither general or 
local? The elsstictey of the skin should be investigated. If a fold of healthy skin 
IS pinched up, it immediately fiaitens itself out again when released. Some- 
times, however, it only does so very slowly, remaming for a considerable time 
in a creased condition. This is found frequently in healthy old people but may 
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be an important sign of dehydration in conditions associated with prolonged 
vomiting and diarrhoea. 

The condition of the subcutaneous tissue should be investigated. The 
presence oioedema is usually recognized by the fact that, if the skin is pressed 
firmly with the finger, a pit is left which persists for some little time. In some 
cases no pitting can be produced, especially when the oedema is of very long 
standing. The best place to look for slight degrees of oedema in cardiac disease 
is behind the malleoli at the ankles in patients who are ambulant, and over the 
sacrum in those who are confined to b^. The pressure of the finger should be 
maintained for 20-30 seconds, or small degrees of oedema will be overlooked. 
Pitting is minimal or absent in oedema due to lymphatic obstruction, where the 
skin is usually thickened and tough. 

Subcutaneous emphysema gives rise to a characteristic crackling sensation 
on palpation. It starts in, and is usually confined to, the neighbourhood of the 
air passages. Rarely, it is due to clostridial infection of soft tissues after injury 
or gunshot wounds (gas gangrene). 

A number of terms are used to describe the variety of lesions seen in the 
skin. 

Macules Macules are areas of discoloration of the skin which are seen but not 
fell, being neither raised nor depressed nor thickened. They may be of any 
size. Macules may be erythematous, purpuric, pigmented or depigmented. 

Papules Papules are palpable elevations of the skin of up to 5 mm diameter. 
Their surfaces may be pointed, rounded or flat. They are not deep*seated in 
the slun and are formed by proliferation of the skin’s cells or by infiltration or 
exudation into the skin of cells and fluid. It may be possible to distinguish 
between predominantly dermal or epidermal papules. If the skin is stretched 
by applying tension on either side, a papule in the epidermis will retain its 
prominence, e.g. a wart, while a derma! papule will sink and become less 
prominent, e.g. a granuloma of tuberculosis, sarcoidosis or a lymphoma. 

Nodules Nodules are larger than papules and may occasionally be enor- 
mous. They may be cutaneous or subcutaneous in origin. Nodules may be 
hard, for example the subcutaneous nodules of rheumatoid arthritis or the 
dermal nodules of metastatic carcinoma. Examples of soft nodules are lipoma 
(subcutaneous) or neurofibroma (very soft) as in von Recklinghausen’s dis- 
ease. 

Vesicles Vesicles are small blisters of up to 5 mm diameter formed by the 
accumulation of fluid in the skin and associated with the disintegration of 
dermal cells in the affected areas. They are usually filled with serous fluid. If 
leucocytes are present, the fluid is opaque and yellow (pustule). Pustules are 
often follicular, as in coccal folliculitis. Non-follicular pustules may be a sequel 
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to eczema or may be viral as in the later stages of herpes simplex or herpes 
zoster. Always note whether or not there is an area of redness around the base 
of a vesicle, for such redness indicates that the vesicle is planted upon an 
inflamed base— a fact which may be of diagnostic value, as in herpes simplex 
and herpes zoster (see Plate VI). Ruptured vesicles leave transient pits on the 
skin. 

Bullae Bullae are larger blisters. They may be unilocular or multilocular and 
intra^epidermal or subepidermal. Bullae may contain serum, sero-purulent or 
haemorrhagic fluid. 

Weals Weals are elevations of the skin caused by acute oedema of the dermis. 
They are caused by temporary increased permeability of the dermal capillaries 
due to local histamine release from mast cells. Often there ts a surrounding 
erythematous macular flare. The lesions of urticaria (hives, nettle rash) are 
weals. 

Scales Scaling of the skin surface indicates an abnormality of the process of 
epidermal keraiinization and b found when imperfectly keratinized cells stick 
together in clumps. They may be small as in dandruff or large as in psoriasis. 
Scales must be distinguished from crusts (scabs), which are due to dried 
exudation. Crusts may be red from haemorrhage, yellow-green from pus, or 
honey^oloured from serum. 

Burrows Burrows are short linear, straight or sinuous elevations of the outer 
epidermis, usually dark in colour. They are characterisuc of infestation by 
scabies, and are made by the female scabies mite in the process of laying eggs. 

Comedones (blackheads) Comedones are dark homy plugs of the pilo- 
sebaceous openings. They are the primary lc$k>n of adolescent acne but may have 
an occupational cause in older men exposed looiis,e.g. ship’s engineers. They 
are usually seen on the face 

Plaques Plaques are circumscribed flat areas of abnormal skin which are 
raised or sunk below the level of the surrounding skin, e.g. psoriasis or 
morphoca (the localized type of scleroderma). Plaques may also represent 
thickening of the skin by inflltcatioa of inflammatory or neoplastic cells. 

Fissures Fissures are small cracto in the epidermis, exposing the dermis, 
produced by the stretching of the skin after it has become inelastic owing to 
thickening of any kind. Fissures are often very painful. 

Licfaenincatioa Skin which is conrinually rubbed, as in the chronic stage of 
atopic eczema, becomes thickened and the normal lines become more appar- 



The hair 69 


ent. This is called lichenification because ir resembles the lichen on trees. 

Dyschromia Inflammation of the skin, especially in those of dark colour, 
often leads to hyperpigmentation or hypopigmentation. 

Ulceration An ulcer is formed by destruction of the whole thickness of the 
skin by ischaemia, infection or neoplasia. In describing an ulcer, the nature of 
its floor, edge (flat, raised or undermined), and discharge should be noted. 
Any induration, inflammation or pigmentation of the surrounding skin should 
also be recorded. The draining lymph nodes should be examined. 

Scar formation Scar formation represents an abnormal healing process in 
the skin. Describe the scar, noting especialiy whether it is atrophic or hyper- 
trophic, freely movable or adherent to the deeper tissues, pale or livid, pitted, 
or surrounded by a zone of pigmentation. 

Keloids are hypertrophic scars. They may be a sequel to bums but may also 
arise spontaneously or after chronic inflammation as in acne of the shoulders. 
Keloid formation is commoner in negro and Asiatic peoples than in Euro- 
peans. The skin over the sternum and shoulders is particularly prone to 
keloidal change. 


THE HAIR 

Hair colour and texture are racial characteristics, genetically determined. The 
yellow-brown mongol race has black straight hair, the negroids black, curly 
hair and the white caucasoids fair, brown, red or black hair. Secondar>' sexual 
hair begins to appear at puberty and has characteristic male and female 
patterns. Common baldness in men is genetically determined but requires 
adequate levels of circulating androgens for its expression. It occurs in women 
but only in old age. 

Unlike other epithelial mitotic activity which is continuous throughout 
life, the growth of hair is cyclic, the hair follicle going through alternating 
phases of growth (anagen) and rest (teiogen). Anagen in the scalp lasts 3 to 5 
years; teiogen is much shorter and constant at about 3 months. 

Kail Vasa (aVopecia) can have many causes. Any inftasnmatcty os dcssiuc- 
tive disease of the scalp skin may destroy hair follicles in its wake. Thus, burns, 
heavy X-irradiation or zoster in iheJRrst division of the trigeminal nerve may 
cause a scarring alopecia. Alopecia in the presence of normal scalp skin may be 
patchy and localized as in traction alopecia in nervous children, ringworm 
infections (tinea capitis) or autoimmune alopecia areata. Secondary syphilis is a 
rare cause of a patchy ‘moth-eaten’ alopecia. 

Diffuse scalp hair loss and growth of male-type body hair is characteristic 
of women with virilizing conditions. Metabolic causes include hypo- 
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thyroidism and severe iron-deficiency anaemia. Anti-mitotic drugs may affect 
growing follicles, producing a diffuse anagen alopecia. Certain other drugs, 
such as anticoagulants, and dramatic metabolic upsets, such as childbirth, 
crashdieting and severe toxic illnesses, may precipitate follicles into the resting 
phase, producing aneffluviumoftelogcn hairs thm months later whenanagen 
begins again. 

THE NAILS 

The nails should be carefully examined. Thimble pitting of the nails is charac- 
teristic of psoriasis but eczema and alopeeb areata may also produce pitting. A 
severe illness may temporarily arrest nail growth; when growth starts again a 
transverse ridge develops. These are Beau’s lines and can be used to date the 
time of onset of the illness. Inflammation of the cuticle (nail fold) may produce 
similar changes (chronic paronychb). The changes described above arise from 
disturbance of the nail matrix. The nail bed also makes a contribution to the 
nails. Disturbance of the nail bed may produce thick nails (pachyonychia) or 
separation of the nail from the bed (onycholysis). This may happen in psoriasis 
and other conditions. The nail may be destroyed in severe lichen planus or 
epidermolysis bullosa (a genetic abnormality in which the skin blisters in 
response to minor trauma). Some nails ace missing in the genetic nail-patella 
syndrome. Splinter haemorrhages under the naUs may result from trauma, 
psoriasis, rheumatoid arthritis or other ’collagen’ diseases, bacterial endo- 
carditis and trichinosis. 

In iron-deficiency states, the fingernails and toenails lose their normal 
transverse convex curvature, becoming flattened or concave (see Figs. 2.4 and 
2.5). Oubbingofthc fingertips (sec Chaptcrs2and 8), in which iheangleatthe 
nail beds is lost and the fingertips expanded, is especially common in carci- 
noma of the lung and cyanotic heart disease but also occurs in other disorders 
(see p. 30). 


CUTANEOUS MANIFESTATIONS OF INTERNAL DISEASE 

White macules shaped like small ash leaves which are present at birth may be 
the first sign of tuberous sclerosis. Sometimes they are difficult to see by 
natural light but show up under the Wood’s light. They should be looked for in 
infants suffering from fits. Pigmentation of the lips is a feature olPeuiz-^egher 
yjmdrome, genetically deieinuned, rnwhiA inultiple polyps of the stomach or 
colon appear which may undergo malignant transformation. Patchy depig- 
menied macules which arc hypoaesiheiic arid associated with enlargement of 
the peripheral nerves are features of certain types of leprosy. Cafi au Jail 
patches are often the first sign of neurofibromatosis; they may be multiple. 
Another valuable sign of von RecklmghauserCs disease is bilateral freckling of 
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the axillary skin. The characteristic soft neurofibromata may be solitary or few 
or hundreds may be scattered over the body. Pagefs disease of the nipple is a 
well defined red scaly condition which looks like eczema. It is associated in 
most instances with a duct carcinoma of the underlying breast. Several of the 
so-called collagen vascular diseases may have characteristic eruptions. Syjtmic 
lupus erythematosus, seen in females between puberty and the menopause, may 
show a symmetrical 'butterfly* erythema of the nose and cheeks. In polyarteritis 
nodora, reticular livedo of the limbs, purpura, vasculitic papules and ulceration 
occur. In scleroderma (systemic sclerosis), acrosclerosis of the fingertips with 
scarring, ulceration and calcinosis follows a Raynaud’s phenomenon of 
increasing severity. Dermaton^sitis often presents with a heliotrope discolora- 
tion and oedema of th^ eyelids and fix^ erythema over the dorsa of the 
knuckles and fingers ^ndo^'er the bony points. There is usually weakness of the 
proximal limb muscles. Detmatomyosiiis in the middle aged is associated in 
30% of cases with internal malignancy. 

Acanthosis nigneans is brownish thickening of the axillae and groins and the 
sides of the neck. Sometimes there is thickening of the palms, soles and gums. 
In the middle aged, acanthosis nigricans is associated with infernal malig- 
nancy. 

Ictl^sis (fish skin) is usually present from childhood and is genetic but, if 
icthyosis is acquired in adult life, a search should be made for malignancy or 
other underlying disease. Generalized, severe persisteru pruritus in the absence 
of obvious sl^ disease may be due to thyrotoxicosis, renal or hepatic failure, 
lymphoma or other malignancies. However, in old people with dry skin, it is 
common and of no systemic significance. 

Diabeus mellitus has a number of skin manifesiations: pruritus vulvac, 
boils, ulcers on the soles or toes due to neuropathy, and gangrene of the 
extremities from arteriosclerosis. Necrobiosis lipoidica diabeticorum produces 
reddish-brown plaques, usually on the shins, with central atrophy of the skin. 
Cutaneous or mucocutaneous candidosis and xanthomatous nodules in skin 
are also associated with diabetes. Spider naevi consist of a central arteriole 
feeding a cluster of surrounding vessels. Many young people have up to seven 
on the face, shoulders or arms. In older age groups pregnancy, the administra- 
tion of oestrogens (as in oral contraceptives) and liver disease may cause 
multiple lesions. Pregnancy and liver disease may also produce erythema of the 
thenar and hypothenar eminences (‘liver palms’). 

Xanthomata are yellow or orange deposits of lipid in the skin. They may be 
the effect of hyperlipoproicinaemia or of diabetes, liver disease, myxoedema or 
renal disease. White deposits of lipid (arcus senilis) in the cornea may have a 
similar explanation but may be a normal feature in those of 60 years or more. 
Flat lipid deposits around the eyes (xanthelasma) may be due to lipid disturb- 
ance but are also seen in the middle aged and elderly without any general 
metabolic upset. ^ 

Carotenaemia produces an orange yellow colour of the skin, especially of the 
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palms and soles. It occurs in those who cat great quantities of carrots and other 
vegetables, in hypothyroid persons, in diabetics and also in those taking 
/3'Carotcne for the trcatmeni of eiyihropoietic porphyria. 

Etyihema nodotum is a condition in which tender, painful, red nodules 
appear, typically on the shins. They fade slowly over several weeks, leaving 
bruising, but never ulcerate. Sarcoidosis and drug sensitivity are the com' 
monest causes but tuberculosis and streptococcal infection used to be common 
causes. 

The skin is involved in variavisveneTealdtstases. Syphilis in all its stages, the 
pustules of chronic gonococcal septicaemia, type II genital herpes simplex and 
scabies are obvious examples. 

Several of the commonest viral infections and illnesses of childhood are 
characterized by fes’er and a distinctive rash (exantAem), including measles, 
varicella and rubella. In measles, upper respiratory symptoms are quickly 
followed by a characteristic macutopapuhr erythematous rash. In rubella 
(German measles), the rash is more transient, mtcropapular and associated with 
occipital lymphodenopathy and less malaise. The exanthem of chickenpox 
(varicella) papulovesicular, centripetal and there may be lesions in the mouth. 

Other less common viral infections associated with a rash include hand, foot 
and mouth disease (due to Coxsackie AI6 virus), whose name betrays the 
distribution of the wsicu/opustulet, and erythema xnfetxwum , where the exan- 
Ihem on the face gives a ‘slapped*cheeked‘ appearance. Roseola infantum, a 
disease of toddlers, mimics rubella. 


DRUG ERUPTIONS 

In the last quaner century, eruptions caused by drugs have become extremely 
common. Most, but not all, such rashes arc due to allergic hypersensitivity. 

Drug rashes can mimic almost every pattern of skin disease. Thus urticaria 
may be caused by penicillin; ampicillin may induce a measles-like (morbilli- 
form) rash, especially when given in infectious mononucleosis; eczema-like 
rashes are seen from meihyldopa and phenylbutazone, whereas gold and 
chloroquine rashes mimic lichen planus; generalized exfoliative dermatitis 
may be induced by sulphonylureas, indomethacin and allopurinol. 

Drugs which may sensitize the skin to sunlight (phototoxic reaction) 
include tetracyclines, sulphonamides and nalidixic acid. Acne-like rashes may 
follow high-dose piedniscAonc therapy or use of honiaad. Certain cytotoxic 
drugs cause hair loss. Both erythema nodosum and erythema multiforme may 
be induced by sulphonamides including co-trimoxazole. 

Laboratory tests are of almost no value in the diagnosis of drug eruptions. 
Careful history taking and a knowledge of patterns of reactions usually allow 
accurate diagnosis. 
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SPECIAL TECHNIQUES IN EXAMINATION OF THE SKIN 

Microscopical examination is useful in the diagnosis of scabies, pediculosis and 
fungal infection (tinea and candidosis). 

Scabies 

Scabies is due to ihci^caruj (Sarcoptes)scabieL The femalc/lcarm is larger than 
the male and burrows In the epidermis, depositing eggs. These burrows should 
be looked for between the fingers, on the hands or wrists and sides of the feet. 
They are recognized with the naked eye as Uiilc short dark lines terminating in 
a shining spot of skin. The eggs lie in the dark line, the insect in the shining 
spot. It may be picked out by means of a flat surgical needle passed along the 
black line to the clear spot. The use of a lens aids the operation — which is by no 
means invariably successful — and makes possible the recognition of the 
i^coruy. The latter may be placed on a slide under the microscope for more 
detailed examination. 

Pediculosis 

Three varieties of pediculosis occur— Pedtculta cafnns on the head, P. corporis 
on the trunk, and P. pubis on the pubic and axillary hairs. The eggs or ‘nits* of 
P. capitis are stuck on the hairs. From their position on the hairs one can judge 
roughly the duration of the condition, for they are fixed at first near the root of 
the hair, and are then carried up with the latter in its growth. The higher up the 
nits, the longer the pediculi have been present. P. corpons should be looked for 
in the seams of the clothes, especially where the latter come into close contact 
with the skin, e.g. over the shoulders. The biles of the parasite produce 
haemorrhagic spots, each with a dark centre and a paler areola. Marks of 
scratching should always be looked for on parts accessible to the patient’s nails. 
P. pubis is venereally acquired and causes intense pubic itching. The nits are 
laid on the pubic hair. 

Pediculosis corporis is seen only in the grossly deprived, vagabonds, 
down-and-out alcoholics, those living roughand in conditions of war and social 
upheaval. In contrast, pediculosis capitis is extremely common in school- 
children, however clean, and is endemic in many schools. 


Fungus infections 

Fungus may grow in the skin, nails, or hair and cause disease (ringworm). 

Skin Between the toes, the soles of the feet and the groins are the commonest 
sites of fungal infection. The lesions may be scaly or vesicular, tending to 
spread in a ring form with central healing; macerated, dead-white offensive- 
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smelling epithelium is seen in the intertnginous areas such as the toe clefts. 

Nails Discoloration, deformity, hypertrophy, and abnormal brittleness may 
result from fungus infection. 

Hair Rjng^vorm of the scalp is most common in children, It presents as 
round or oval areas of baldness covered with short, broken-off lustreless hair 
stumps. These hair stumps may fluoresce bright green under Wood’s light. 
Some organisms are Wood’s-light negative. 

Microscopical examination for fungus infection Scales from the active 
edge of a lesion are scraped off lightly with a scalpel or the roofs of vesicles are 
snipped off with scissors. The material is placed in a drop of 10-20% aqueous 
potassium hydroxide solution on a microscope slide, covered with a cover slip 
and left for 30 minutes to clear. It is then examined with the 8 mm or 4 mm 
objective, using low illumination. The mycelia are recognized as branching 
refractile threads which boldly transgress the outlines of the squamous cells. 
Nails are examined in much the same way, but it is necessary’ to break up the 
snippings and shavings into small fragments. These are either heated in 
potassium hydroxide or are left to clear in it overnight before being examined. 
A scalp lesion is cleaned with 70% alcohol or with 1% cetrimide and infected 
stumps and scales are removed by scraping with a scalpel. The hairs are 
cleaned in potassium hydroxide in the same way as skin scales. Examination 
under the microscope reveals spores on the outside of the hair roots, and 
mycelia inside the hair substance. The species of fungus responsible may be 
established by culture on Sabouraud’s glucose-agar. 
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THE MOUTH AND THROAT 

The examination of the mouth and throat i$ conducted with the patient sitting 
up either in bed, with the head resting comfortably back on pillows , or in a 
chair, A bright torch, a tongue depressor (spatula) and Cngercots are essential. 
The lips, teeth, gums, tongue, palate, fauces and oropharynx are then visual- 
ized systematically, and finally palpation of the sides of the longue, floor of 
mouth and tonsillar regions are carried out. 


Inspection 
The lips 

Look closely at the philtrum (the shallow depression runniifg from nose to 
upper Up) for the teii-taie scar of a repaired cleft lip. When present, particu- 
larly tf associated with ^ nasai speec h*, inspect the p^ate carefuliy_^signs of a 
cleft. N ext, look at the comers of the mouth f or cracks or fissures (angular 
stomatitis). The cracks are reddish brown, moist, superficial, linear ulcers 
radiating from the angles of the mouth. In children their origin is infective 
(perleche); they are common in the elderly when ill-fitting or deficient den- 
tures result in over-closure of the mouth. Cheiloris is also seen in severe 
iron-deficiency anaemia; it may proridc a cluetotETdiagnosis of post-cricoid 
carcinoma in women with dysphagb; and also occurs in vitamin Bi (riboflavine) 
deficiency. 
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Rhagades. whhp <rars af_ the_apg lc< nf_thg-mQufh indicating previous 
cheilosis due to congenita) or tcniary syphilis, are now very rare. ’Here, 
however, the fissures extend into the mouth. A crack in the middle of the towe r 
Ijp i s common in cold weather; although difficult to heal because of constant 
movement of the lips and moistening by the tongue, such a fissure is of no 
sinister significance. 

Observe any desq uamation or inflammation of the li ps (cheilitis). This is 
commonplace and self-limiting m cold weather. Orouped vesicles on th e lips 
on a red base with cru stedlesions are seen in herpes simpleinibiahs commonly 
assocIiteTwItHcor^. This infection is usually of short duration and the lack 
of induration and ulceration serve to distinguish it from other more serious 
conditions. Recurrent actinic cheilitis iviih small bl isters and exfoliatio n, 
however, is a pre-malignani condition found in people constantly exposed to 
the sun and wind, such as farmers and fishermen. 

Look for any ulcer on the lips. Carcinoma (epithelioma) usually occurs on 
the lower lip away from the midtinc, the ulcer is indolent, flat and shal low, 
although in time the edge may become heap ecTup ahdlnduration may be felt. 
Epithelioma has to be differenitaied from a kerato-acanthoma, pyogenic gran- 
uloma and the chancre of primary syphilis. A keraio-acanihoma (molluscum 
sebaceum) is a lesion due to overgrowth of the stratum granulosum of the skin. 
It usually presents as a firm, rounded nodule sometimes with ulcerati on; it is 
more common on the upper lip ana neats spontaneously without treatment. 
Pyogenic granuloma is a soft red tyoberry-Uke nodule on the upper lip which 
often follows minor trauma. TKeupperlip is the commonest site of an 
extra-genual chancre, which appears as a s mall, round le sion that is ftmi and 
indurated. If it ulcerates it forms a serpiginous outline and exudes a strin gy 
n ompuruient exuda te. In both epithelioma and chancre enlar ged painle ss 
ceuucai-nodes-are commonly felt. 

Very occasionally one sees mu ltiple somH brown or black spots on the s kin 
acflund t he mouth (circumoral pigmentation) w^ich mav a lso extend onto the 
lips and buccal mucosa. This pigmentation constitutes one of the triad of 
'E^Ihal features of the Peutz-Jeghers syndrome and signifies underlying 
small bowel po^posis, a condition inherited as a mendclian dominant. On the 
buccal mucosa the pigmentation may look very like that seen in Addison’s 
disease. 

Now g ently grasp the lower Up with th e in dex fi nger and thumb of both 
hands and even it luUy, to diTpIay the mucous surface oTthe iip. 1 wo lesions 
are commonly seen in this site; aphthous ulcers and retention cysts . Aphthous 
ulcers are s rnall superf ic'ialj aintul ulcere witlia ’j vliUe or yeUo^base_ and a 
nar row halo of hyperaemia . Su cIT ulcer s are also on the to ngue, 'bu ccal 

mucosa and palate . Retention cj^tsol ttiemucous glands of the lips a^nd bUccal 
mucosa appear as mupd , translu cgnr sgclUpSS , elev ated from the surfa ce with 
acharact^isiicwbiteOEiluishappeaiance.'TfieyWalsoKundonThernucous 
suffice oflhe lower lip. 



which, in smoHers, is stained brown . Children up to the age of eight treated 
with tetracycline (and childrerroTexpcctant mothers so treated after the 
fourteenth week of pregnanejO are at risk of acquiring permanent staining of 
both the deciduous and permanent teeth. This takes the form of disfiguring 
hoiizonMjJiiajuis^vhich may be yellow or grey and must not be mistaKcn Jw 
bands of hyperplasia on the enamel due to i^anthematous fevers or any serious 
illness occurring during the development of the crowns. In endemic fluorosis, 
c halk-white patches appear on the teeth or the teeth present a dull, unelazed 
a ^arance. sometimes with p itting and bmwn ^lainingYMaldon teeth lT"^ 

Shape Ill-formed hypoplastic teeth have a b road, concave bitingedg e, whilst 
some no tching of the incisors is seen in those who persistently bite wtton or 
hold hairclips between their teeth. They must not be mistaken for Hutchin- 
son’s teeth— a manifestation of congenital syphilis, but a very rare finding 
nowadays. In this condition the two central upp er permanent incisors jr e 
rounds if| g^ti on and not ^^h<^«^ au hr ir hTnrTg edge, i hey may alsn he brnader 
near the gum than at the crown, so as to be pe g shaped . The first p ermane nt 
molars may be dome shaped. The tw o central u pper incisors are commonly lost 
in leprosy^ 


Rid^g Transverse ridgin g is sometimes seen in the permanent teeth of 
those who had vitamin C and D deficiency in infancy. 


E nlargement of the lower iaw in acromegaly leads to alteration of the b ite, 
so that the lott-er TeetKmav close outsine the upper ones. 


The gums 


Examine the gums at the same time as the teeth. Fink, healthy gums adhere 
clo sely to th e necks o f the teeth and have a sharp borde r." With i ncreasmg ag e 
Ri oaviii rgcessi[m occurs, so making the teeth a ppear l onger a nd exposmg the 
ce rnentum be low the enamel. This makes it easier for ihfretion to gain a hold. 
In chronic marginal gingitritis, the gums are retracted, frequently bleed 
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easily and iQscjheir characteristic atipi^ing. Sometimes pus canjae squeezed 
Km mem (pyorrhoea alviolam). 

Acute herpetic gingivostomatitis due to the simplex virus occurs most com- 
monly in infants and children. Many small vesicles appear on the g ums, 
c heeks, palate, tongue and lips. The vesicles rupiurcooprt^uce shallow ulcers 
w ith a~velIowish" f loofjndlmghl red margins . Vtneenfs gingivostomatitis, an 
infection due to fusiform spirocl^etes, characteristically destroys the inter- 
dental papillae. A thick felted greenish grey slough is formed and halitosis is 
present. In patients exposed to lead compounds, a sti ppled blue line can o ften 
b e observed running along the ^gc of tbe^m, espcgially^ ^site those Te eth 
showing gin^riiisrSumlaf inres ihay Bc produced by bismuth or mercury but 
these' are uncommon signs. The gums in scurvy arc swoll en, irregula r in 
o utline, red, spongy and _bl ced easi ly. Hy penrophy o f the gums may occur in 
pregnancy and in patients treated for long periods with phenytoin. 
Haem orrhages may be ob served in the buccal mucous membrane in throm- 
b^y topeni cjurpura-andicutc' lepkicmia. 

Ihis can form in a carious tooth to form an alveolar or dental abscess with 
i hro'bbin g pain, exacerbated by tapping theafiected tooth. L ocalized sw elling 
of the gum aHdTWCttinSTyrfhe lace (i! pus has esCspcd tfiroughthe lateral 
alveolar margin) ate signs assodated with this condition. IlUaumg4e»tuies 
can produce a granuloma or an ulcer on the gum at the point of pressure where 
the demure does not fit properly. Such a lesion has to be dilTerentiated from a 
carcinomatous ulcer arising in the gum; the latter presents the same macro* 
scopic features as malignant ulcers elsewhere in the mouth. 

Epulis is a general term used to describe any swelling arising In the gum of 
t he~m^illa o r mandible. 

The tongue 

Ask the patient to protrude t he tongue. Inability to do so fully (aniyloglwria) is 
seen, very rarely, in infants due to tongue tie (a congenitally short frenulum 
linguae) or in advanced malignancy^! thr tongue involving the floor of the 
mouth. When carcinoma involves the side of the tongue (the commonest site) 
and the floor of the mouth, slight deviation towards the affected side may occur. 
SJjghtdeyialion is not uncotnmonand may be due toasymmetryof the;aws. In 
hemiplegia, deviation towards the paralysed side may be found. In lesions of 
the hypoglossal nerve or its nucleus there may be fascicu ]atjon_of the affected 
side; later this side may be wasted and deeply g rooved (lingual hemiatrophy). 
The tongue is large in acromegaly, cretinism, znyxoedema and lymphangioma. 

Tremo r oHlie longue may bedue to nervousnfcss, thyrotoxicosis, delirium 
tremens or parkinsonism. 

Next examine the dorsum of the tongue. 


Colour Is the tongue pale, red or discoloured? Pallor is seen in severe 
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anaemia. Discoloration is most often due to the ingestion of coloured foods — 
e.g. red wine or coloured sweets. 

Moistness The state of the tongue gives some indication of the state of 
hydration of the body, provided the patient is not a mouth breather. A dry, 
b rown tongu e may be found in the later stages of any severe illness, but is 
fouHd^rticuIarly in advanced uraemia and acute intestinal obstruction. 

Fur Furring of the tongue is of little value as an indication of disease. It is 
found in hea\’y smokers, mouth breathers, the edentulous and those on soft, 
milky or otherwise sloppy diets. A brown fur, the *Mggk hairy ton gue’^ is due 
to a fungus infection and is of no special significance, though frequently a 
source of great alarm to its possessor. The tongue of scarlet fever at first shows 
b right red p apitlae sta nding out of a th ick white fur. Later the white coat 
disa ppear^eaving enlarged papiUae on a bright tgd surface— 'tne strawbe rry 
tongue’. 

The papillae Onprati?<^ atrophy nf thf papDlae produces a s mooth or bald 
t ogguewh ich is characterisu'c of pernicious anaemia, but may also sometimes 
be found In iron>deficiency anaemia, sprue, other gastrointestinal disorders 
and deficiency states, especially pellagra. In severe cases smoothness may be 
associated with wrinkling of the mucous membra ne, which has then to be 
d istinguished from fissuring of the tongu e seen in chronic superficial glossitis 
due losyphuis, now rare m the United Kingdom, and congenital fissuring of 
the tongue or ‘scrotal tongue’, which is common and of no pathological 
significance. In chronic superficial glossitis, areas of leucoplakia (whitish 
opaque areas of thickened epUheltum) are separated by iniervenmg smooth 
and scarred areas; there are no normal popilJae to be seen and the fissure s run 
mainly i n a longitudinal dirpctinn . In congenital fissuring the papillae ar e 
normal but the surf ace is interrupted by numerou s irrc guIaiJmt more or l ess 
sy mmetrical folds w hich tend to nm mainly horizontally. In median rhomboid 
glossitis a lozenge-shaped area of loss of papillae and fissuring is seen in the 
mi dline antenor to the foramen ca«tim . Ir feels nodulTr an d may be mistaken 
for ^rolnnma . It must alsn be di ainCTished from a Imeual thyro id but this is 
sit uated pnstgrinr tn the foramen capciim . ‘Geographical tongue’ is another 
harmless anomaly characterized by l ocalized irregular red areas of desoua .- 
mated epithe l ium ^"d-fiHf n rinpap'iHag surrounded byawhitish-vellowbord er 
which change in distribution and give the appearance of a map. The ‘false 
geographical tongue’ with a similar appearance occurs chiefly in children with 
fever. 

The sides and undersurface As k the patient to open the m nnth 
protrude the. tnnaiie fullv to one side. Then retract the cheek with a spatula, 
TTfisdisplays the side and lateral undersurface well. Some patients ima this 
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i mpossible to do. so wrap a e auzc-STOh-MOund the tip of the tongue and with 
index.fingerand7humb gemJy_jMJlI_ih^onguejout,an3jo2T|Bn5ide. Benign 
ulcers in this site arc' common and may be inflammatory or traum atic in origin, 
very often due to ill-fitting dentures or broken carious teeth; such jilcers tend 
to be superficial and lackji^uration. However, in an elderly patient 

any ulcer at this site must be regarded as malignant until proved otherwise by 
biopsy; it is the most frequent site of carcinoma in the mouth and presents as a 
hard, indura ted ulcer with cvenedLfaised edg es. 

Nw ask the patient to_reir3a the tongue fully and slightly elevate the tip 
with the m outh widc-open. This displays the unde rsurfa ce oTlhe an terior 
ton^c and floor of the mouth. Note the frenulum linguae ariHlhcorificeof the 
submahgibula'rductQ i^ine on either side^The base of the frenulum. The 
ampulla ot eacit duct lies just proximal to the orifice and is a co mmon site f or 
calcu li formed in the submandibular salivary gland to lodge. “The calculus is 
scenj s^a wh ite o r ye lloiyjdeb distending an oedematous hyperaemic ampuUa. 

A srTtajljilccrpnjhe frenulum is sometimes seen in persist'enTcougHingand 
particularly in whooping cough. Sublingual yaticegities arc common in the 
elderly. Two types of cyst may beT^nd in thriloor'^ihe mouth; aranuJa, 
which forms a bluishAvWt_ejraosIu?cni swelling of variablejize and is due to 
blockage of the du» of a mucous gland, and a sublin^al dermoid cyst, arou nd 
opaq ue sw elling lyin g bcn eath.ihc mucosa jtithtr above or below the mylo* 
liymd, which is due to sequestration of epidermal tissue beneath the skin along 
the embryological lines of fusion of the mouth. 

The buccal mucosa 

Inspect the buccal mucosa. RctracuhccheeJ^ith £sp;^ula. Note the opening 
o f the parotid duc t seen as a liny swelling opposite the upper second molar 
tooth. In the catarrhal stage of measles, before the appearance of the rash, 
s mall bltiish-wh itejpoxsrsurroundcd bya red areola, may be seen opposite the 
molar twth . Thesearc known as Koplik’s sp ots. In the same positio n irregular 
areas or dots of slatey-grey or blue pigmentation are seen in Addison’ s^isease. 

Sphihous ulceHTmticous rctcnuonc^ts and papillomata present the same 
appearance on tlie buccal mucosa as elsewhere in the mouth. White opalescent 
patches (rather like white paint) of IcuCT plaki a may also be seen on the inner 
aspect of the check; these should be rfiTfaegtjated from lich en pjanus. an oral 
manifStairorror a skin disease, but in this case look elsewhe re, especial ly on 
the arms and legs, for similarJesions. Thrush (monHlarstomatitJslTTfungal 
infecHondueTo CarUxda albicans, presents as a different sort of white patch. It 
is seen as small white points rais^ somewhat above the surrounding surface, 
which is usgallvT edder than no rmal. As theinfectiorTgains hold so thelesions 
coalesce and may form extensive sheets throughout the mouth. Patches of 
thrush are apt to be mistaken for small milk curds, but curds can be easily 
detached, while t l^sh patches can be re moved onlyjvith difficulty and then 
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t end to leave behind a raw s urfa^. Thrush is common in debilitated children, 
Beneath unclean dentures andln patients on cytotoxic or immunosuppressive 
dru^. It is also seen frequently on surgical wards, especially in ill patients with 
sepsis in the postoperative period and those treated with broad-spectrum 
antibiotics, which destroy the normal bacterial flora of the mouth and thus 
allow the fungi to flourish. 

The palate, fauces, tonsils and pharynx 

Ask the patient to_ put the head right bac k and kee p the mouth wid e open. 
Inspect th^ hard and ■^nft palat es and note the p osition of the mm la. Get the 
p auent to say *ah ’, which raises the soft palate and increases visibility of the 
fauc«> tonsils and oropharynx. (For abnormalities of movement of the soft 
palate during phonation see p. 314.) 

If a good view of these structures has not been obtained thus far, introduce 
a s patula to depres s the base o f the tongue and if necessary ano ther spatul a to 
re tfa« the an teri or pillar of the fauces to view the tonsils properly . 

Agam look for any ulcers , ^thema or vesicles. Vesi^w confined to one 
sl deof the hard palate which pfogi^ l o pamluT oval ulce -g Afe'characterlstTcof 
herpes zoster of the maxOlarydivisjon of the trigeminal nerve (5th cranial); this 
disorder usually occurs in older patients and is accompanied by a characteristic 
sk in rashJn the eotres ponding dermatome on the lac e. Herpes zoster infection 
of the glossopharyngwl nerve (9th craniai; proauces similar lesion s in the 

A lalignant ulcers do occur on the hard palate but much less frequently than 
elsewhere in thiTmouih, and present the same appearances. Eaopic s^ivaiy 
gl and tissue may be present in the mouth, the hard palate being the commonest 
site. T umours o f this tissue present as a yiooth, hard swelling oroiecting from 
t he surface ofth e hard palate, s ometimes with central ulceration. 

"If a hole is seen in the hard palate it is usually due to one of the following 
causes:*^ 

1 Imperfect closure or breakdown after repair of a cleft palate. 

2 Radionecrosis of bone following radiotherapy for treatment of local 
carcinoma. 

3 Tertiary syphilis with formation of a gumma. 

Reteghiae on the palate are commonly seen in glandular fever, but they are also 
le^ures of any form of thrombocytopenia, rubella and streptococcal tonsil- 
litis. Oral lesions may be the presenting feature of glandular fever: ^enlarged 
to nsils, are covered with a wlUte exudate w hich tends to become confluen t; 
there is o edema of the fa uces and s oft jalate and erythema ofthe oronharvnx . 
This contrasts with the i^low punctate folUcuHar exudate seen in strepto- 
coccarthnslllMsTWhenever a membranous exudate is scen7diphtheria should 
spring to mind and, as in all casesof mouth infection, a swab should be taken 


82 Tho abdomen 


for bacteriological examination. The m embran e In diphtheria va ries in co lour 
from white to green and often starts on tficioniil before spreadinglolHelauccs 
and pharynxT ■*” ' 

binatly> look ai the fpharynx. lThe pKsence on its surface of a number of 
s mall round or o val swell ings , somewhat like sago grains, is so common as to be 
almost normal in appearance. In pharyngitis these are much increased. 

Notice any vesicles or ulcers. In chick^pox (herpes varicella) oral lesions 
may be apparent” before the characteristic rash appears. There is erythema of 
the pharyngeal and buccal mucosae, followed by vesicles which progress to 
oval or round ulcers with a white slough. In herpangina (Coxsackic virus 
infection), which is also common in the young, similar lesions may be seen in 
the oropharynx, soft palate and uvula. 

In the common cold (coryza), mucopus may be noticed on the posterior 
wall of the pharynx running dowm from the nasopharynx. Not very commonly 
seen nowadays are a peritonsillar abscess (quinsy) and retropharyngeal 
abscess. The latter forms a smooth, tense, lender swelling which bulges 
fonvards from the posterior wall of the oropharynx. 

The breath 

Car ious te eth, infection or ulceration of the gum, s tomatitis , and r etentiona nd 
dec omposition oTsecretion th lhe fo llicles of^larged tonsils are the common- 
est sources of offensive breaiRTCharicteristic odours may be recognized: in 
ketosis, the breath smells of acetone; in uraemia, there is a fishy or ammoniaca! 
odour; and in hepatic failure, the odour isdcscribed as ‘mousy*. In suppura- 
tive conditions of the lung the breath may have a putrid smelH* whilst the c^our 
of bronchiectasis has been compared to that of apple blossom with a him of 
stale faeces. Paraldehyde and alcohol also impart their characteristic smell to 
the breath. 


Palpation 

Palpation forms an important, frequently neglected part of the examination of 
the mouth, particularly in patients who complain of oral symptoms or in whom 
unexplained cervical lymphadenopathy is found. Palpation is imperative in 
anyone with a solitary or suspected ulcer in the oral cavity, and bimanual 
palpation provides further Inforniation about such things as swellings in the 
floor of the mouth or cheek. 

Impress on the patient that you will be as gende as possible. Put on a 
disposable glove or lingercot, and ask the patient to remove any dentures and 
to open the mouth widely. With the tongue elevated and to one side, place the 
index finger of the right hand beneath the tongue on one side of the frenulum 
and run the finger back along die floor of the mouth. Even a small calculus can 
easily be felt in any part of the submandibular duct. Then come forwards. 
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running the finger along the lingual sideofthe longue to the midline and return 
on the buccal side of the gum towards the lower molar teeth. Now run the 
finger up the mucosa covering the ascending ramus of the mandible, and 
examine both palatal and buccal aspects of the gum of the upper jaw. 

If an ulcer is present, try and decide whether any induration is present or 
not. To perform bimanual examination, with the index finger already inside 
the mouth, place the fingertips of the left hand flat beneath the mandible, or 
over the cheek, outside the mouth, and exert gentle pressure between your 
right index finger and the fingers of the left hand. 

Now palpate the tongue and feel the dorsum and the lateral and under- 
surfaces with the index finger; it sometimes helps for the patient to protrude 
the tongue to one or other side to do this, and if necessary the tongue can be 
held in a gauze swab between finger and thumb of the other hand. 

Palpation of the posterior third of the tongue, fauces and tonsils is the least 
pleasant part for the patient as it usually causes gagging, and it is thus left imtil 
last. As before, the index finger is used and run over these structures as rapidly 
as possible. One is concerned with detecting a small or hidden carcinoma in 
these sites, so feel for irregularity, ulceration and particularly induration. 

Any abnormality felt in these sites in a patient with symptoms demands 
illuminated head lamp and laryngeal examination (p. isf). 

THE ABDOMEN 

It is helpful for recording in notes or when communicating information to 
colleagues Co think of (he abdomen as divided into regions (Fig. S.l). 



^<•5.1 Regions of the aMomen. 1 and 3: Rightandlerthypochondnuni; 2: Epigastrium; 4 and 
6: Right and left lumbar; 5: Umbilical; 7 and 9: Right and left iliac; 8: Hypogastrium or 
suprapubic. 
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The two laural vertical planes pass from the femoral artery below to cross 
the costal margin close to the tip of the 9th costal cartilage. 

The two horisontal planes, the sub-costal and inter-tubercular, pass across 
the abdomen to connect the lowest points on the costal margin, and the 
tubercles of the iliac crests respectively. 

Remember that the area of each region will depend on the width of the 
sub-costal angle and the proximity of costal margin to iliac crest, in addition to 
other features of bodily habitus which naturally vary greatly from one patient 
to the next. 


Inspection 

The patient should be lying flat on his back, arms by his side, on a firm couch 
or mattress, the head and neck supported by enough pillows, normally one or 
two, to make him comfonable(Fig. S.2). A sagging mattress makes examina- 
tion, particularly palpation, difficult. Make sure there is a good light and the 
room is warm. Stand on the patient’s right side and ensure your hands are 
warm. A shivering patient cannot relax and vital signs, especially on palpation, 
may be missed. 

The abdomen is exposed by turning down all the bedclothes except (he 
upper sheet. The clothing should then be drawn up to )ust above the xiphi- 
sternum and lastly the sheet folded down to expose the groins and genitalia 
across the upper thighs. This point is important b^use many is the patient who 
presents with intestinal obstruction due to a strangled femoral or inguinal 
hernia where the diagnosis is missed initially due to lack of proper exposure of 
the groins in an effon to save his embarrassment. However, once full Inspec- 
tion has taken place the sheet may be pulled up to the level of the symphysis 
pubis to allay anxiety. 



Fig. 5.2 Position of the psueot uid cxposaieforabdoimiul exammation Note that the 
genitaiia must be exposed. 
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Inspection is an important and neglected part of aMominal examination. It 
is well worthwhile spending 30 seconds observing the abdomen from different 
positions to note the following features. 

Shape Is the abdomen of normal contour and fullness, or distended? Is it 
scaphoid (sunken)? 

Generalized fullness or distension may be due to fot, fluid, flatus, faeces, or 
fetus. Localized distension may be symmetrical and centred around the umbili- 
cus, as in the case of the small bowel obstruction, or asymmetrical as in gross 
enlargement of the spleen, liver or ovary. Make a mental note of the site of any 
such stalling or distension; think of the anatomical structures in that region 
and note if there is any movement of the swelling, either with or independent of 
respiration. 

A scaphoid abdomen is seen in advanced stages of starvation and malignant 
disease, particularly carcinoma of the oesophagus and stomach. 

The umbilicus Normally the umbilicus is slightly retracted and inverted. 
Being at the centre of the aMomcn one’s eyes inevitably come to rest on it at the 
same time as noting the general shape of the abdomen. If it is everted then an 
umbilical hernia may be present and can be confirmed by feeling an expansile 
impulse on palpation of the swelling when the patient coughs. The hernial sac 
contains omentum, bowel or fluid. A frequent finding in the umbilicus of 
elderly obese women is a concentration of inspissated desquamated epithelium 
and other debris (o mohalolithl. _ 

Movements of the abdominal wall Normally there is a gentle rise in the 
abdominal wall during inspiration and a fall during expiration; the movement 
should be free and equal on both sides. In generalized peritonitis this move- 
mem is absent or markedly diminished, which helps to limit further spread of 
infection within the peritoneal cavity and the pain of peritoneal irritation (the 
‘still, silent abdomen’). 

Visible pulsation of the abdominal aorta may be noticed in the epigastrium 
and is a frequent finding in nervous, thin patients. It must be distinguished 
from an aneurysm of the abdominal aorta, where pulsation is more obvious and 
a widened aorta is felt on palpation. 

Visible peristalsis of the stomach or small intestine may be observed in three 
situations. 

1. Obstmciion at the pylorus. Visible peristalsis may occur where there is 
obstruction at the pylorus produced either by fibrosis following chronic duo- 
denal ulceration or, less commonly, by carcinoma of the stomach in the pyloric 
antrum. Peristalsis will be seen as a slow wave either passing across the upper 
abdomen from left to right hypochondria or, if gross gastric dilatation is 
present, passing down to the suprapubic region and ascending to terminate in 
the right epigastrium. In pyloric obstnKtion, a diffuse swelling may be seen in 
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the left upper abdomen but, where obstruction is of longstanding with severe 
gastric distension, this swelling may occupy the left mid and lower quadrants. 
Such a stomach may contain up to 2 litres of fluid and, on shaking the 
abdomen, a splashing noise is usually heard (‘succussion splash’). This splash 
is frequently heard in healthy patlenis for up to three hours after a me^, so 
enquire when the patient last ate or drank. In congenital pyloric stenosis of 
infancy not only may visible peristalsis be apparent but the grossly hyper- 
trophied circular muscle of the antrum and pylorus may be felt as a ’tumour’ to 
the right of the midline in the epigastrium. Both these signs may be elicited 
more easily after the infant has been given a feed. 

2. Obsmuiian irt ike distal pnall bowel. Peristalsis may be seen where there is 
intestinal obstruction in the distal small bowel, or coexisting large and small 
bowel hold-up produced by distal colonic obstruction, with an incompetent 
ileocaecal valve allowing reflux of gas and liquid faeces into the ileum. Not only 
is the abdomen distended and tympanitic (hyper-resonant) but the distended 
coils of small bowel may be visible in a thin patient and tend to stand out in the 
centre of the abdomen in a ’ladder pattern’. 

3. As a normal finding in very tWn, elderly pauents with lax abdominal 
muscles or large wide-necked incisional hemiae through an abdominal scar. 

Skin and surface of the abdomen In marked distension the skin is smooth 
and shiny. Stnae atrophicae or grovtdanm are white or pink wrinkled linear 
marks on the abdominal skin. They are produced by gross stretching of the 
skin with rupture of the elastic fibres and indicate a recent change in size of the 
abdomen such as is found in pregnancy, ascites, wasting diseases, and severe 



Fig. 5.3 Somecoimnonlyemployedsbdoniiaalirtchwnt ]: Uppermidlu3e;2' Right subcostal 
(Kocher’s); 3: Right paramedian; 4: Lower midiine; 5. Appcndicectomy (Gndiron); 6. Left 
inguinal, 7: Suprapubic (Pfansenaiiel) 
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dieting. Wide purple striae are characteristic of Cushing’s syndrome and 
excessive steroid treatment. 

Note any scars present, their site, whether they are old (white) or recent 
(red or pink), linear or stretched (and therefore likely to be weak and contain 
an incisional hernia). Common examples arc given in Fig. 5.3. 

Look for prominent superficial veins^ which may be apparent in three 
situations (Fig. 5.4). 



Fig.S.4a VemsoftheabdominalwaU. l:Thinvm$overco$talmargin(2-C9putmeduaae(see 
5.4c}, 3: Ddtted veins in otKCnictinn of infemr wiu cava (see Fig. 5 4b). 
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Fig. S.S A way of detccung (hc^tifection of Mood flow in a vein (a) Place 2 flng.-n udcby tide 
(b) Move ihe lower finger a way thitj emptying pan ctf ihe vein (c) Remove the lower Anger; in this 
example \lw vein rtmims empty . W) lUplKe the tower finger and remove the upper fitiBertklood 
will be seen to run down from stove. 

Small, ihin veins over the subcostal margins are common and usually of no 
significance. Distended veins around the umbilicus (caput medusae) are un* 
common but, if present, signify portal hypertension, whose other signs Include 
splenomegaly and ascites. Distended veins represent the opening up of ana* 
stomoses between portal and systemic veins and are seen in other sites, such as 
oesophageal varices and piles. In patients who have inferior vena caval ob5tru^ 
tion, not only will there be oedema of the limbs, buttocks and groins, but in 
lime distended veins on the abdominal wall and chest wall appear. These 
represent dilated anasiomotie channels between the superficial epigastric and 
circumflex iliac veins below, and the lateral thoracic veins above, conveying 
the diverted blood from long saphenous vein to axillary vein; the direction of 
flow is therefore upwards. If the veins are prominent enough, try to delect the 
direction in which the blood is flowing (Fig. 5.5). 

Pigmentation of the abdominal wall is seen in the midline below the 
umbilicus, where it forms the linea nigra and is a sign of pregnancy. Erythema 
ab igne is a brown mottled pigmentation produced by constant application of 
heal, usually a hot water bottle or heat pad, on the skin of the abdominal wall- 
It is a sign that the patient is experiencing severe pain. 

Finally, inspect both groins, and the penis and scrotum in a male, for any 
swelling and to ensure that both testes are in their normal position. Then bring 
the sheet up just to cover the symphysis. 

Palpation 

Palpation forms the most important part of the abdominal examination. Tell 
the patient to relax as best he can, to breathe quietly and that you will be as 
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genile as possible. Enquire for the site of any pain and come to this region last. 
These points, together with unhurried palpation with a warm hand, will give 
the pau’eni confidence and enable one to gain the maximum amount of infor- 
mation. It is helpful to have a logical sequence to follow and if this is done as a 
matter of routine then no important point will be omitted. The scheme below is 
suggested: 

1 Stan in the left iliac region palpating lightly and work anti-clockwise to 
end in the suprapubic region, repeat this using deeper palpation and with both 
hands if necessary 

2 Next feel for left kidney 

3 Feel for spleen . 

4 Feel for right kidney 

5 Feel for liver 

6 Feel for urinary bladder 

7 Feel for aorta and para-aortic glands and common femoral vessels 

8 If a svi’elling is paJpable, spend time eliciting its features 

9 Palpate both groins 

10 Examine the external genitalia 

Start by placing the right hand fla t on t he abdomen in the left iliac f ossa with 
the wrist and forearm in^e same horixontal plane where possible, even if this 
means the examiner is bending down or kneeling by the patient’s side (Fig. 
5.6), 

The art is to ‘mould’ the relaxed right hand to the abdominal wall, not to 
hold it rigid. The best movement is gentle but with firm pressure with the 
fingers held almost straight with slight flexion at the metacarpophalangeal 
joints. 



^*8- 5.6 Correct method of palpation. The hand is held flat and relaxed and ‘moulded’ to the 
abdoDjinal wall 



yu ineaDdomen 



Fig. S.7 Incorrect method of palfutton The hand is held ngid ind mostly not in contact with the 
abdominal wall. 



Ai all costs avoid sudden poking with ih« fingertips (Fig. 5.7). Try and 
visualize the normal anatomical siniciures beneath the examining hand, and 
gently palpate each quadrant of the abdomen noting any area of tenderness or 
localized rigidity. Palpation is then repealed more slowly and^^deeply if neces- 
s-aiy, in a 5a\ tji '«wy Tnaseniar -paiieMl, paviiTiBiYsc ieft Yiand on \op o5 
will enable you to exert increased pressure (Rg. 5.8). 

There is no doubt that a small proportion of patients find it impossible to 
relax their abdominal muscles when being examined. In such cases it may help 
to ask them to breathe deeply, to bend their knees up or to dbtract their 
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attention in other ways. No matter how experienced the examiner, he will gain 
little from palpation of a poorly relaxed abdomen. 

Left kidney 

The right hand is placed anteriorly in the left lumbar region whilst the left hand 
is placed posteriorly in the left loin (Fig. 5.9). 

Ask the patient to take a deep breath in, press the left hand forwards, and 
the right hand backwards, upwards and inwards. The left kidney is not usually 
palpable unless either low in position or enlarged. Its lower pole, when 
palpable, is felt as a rounded firm swelling between both right and left hands 
(i.e. bimanually palpable) and it can be pushed from one hand to the other. 



Fig. S.9 PalpatioQ of the left kidney. 


Spleen 

Like the left kidney the spleen is not normally palpable. It has to be enlarged to 
two or three times its usual size before it becomes so and then is felt beneath the 
left subcostal margin. It is not sufficiently appreciated that enlargement takes 
place in a super ior and posterior direction before it becom esjalpab le sube ns- 
tally. Once the spleen has appeared in this situation, the direction of further 
enlargement is downwards and towards the right iliac fo ssa (Fig. 5.10). Place 
the flat of the left hand over the lowermost rib cage posterol aterally , and the 
ri ght hand beneath th e costal margin way out to the left. Ask the patient to 
breathe In deeply, press in deeply with the fingers of the right hand beneath the 
costal margin, at the same time exerting considerable pressure medially and 
downwards with the leffhan d (Fig. 5.11). Repeat this manoeuyre with the 
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Fig. S.IO ThediKcuonofcnUtgcmtnt of (he tpleeo. 



Fig. 5.11 Pzlpstton of the tpleen Sun well out to (he left. 


right hand t>eing moved more medially beneath the costal margin o n each 
£Ccasion (Fjg. 5.12). If enlargement of the spleen is suspected from the history 
uj^jthditis still not palpable, turn the patient half onto his right side and repeat the 
^examination as above. 

In mmor degrees of enlargement, the spleen will be felt as a firm swelling 
with smooth rounded borders. Where considerable splenomegaly is present, 
its typical characteristics include a firm swelling appearing beneath the left 
subxMstal margin in the left upper quadrant of iheabdotnen, which is dull to 
percussion, moves downwards on insotraiion. i^ot bimanualiy palpable, 
(Jjwhose upper border cannot be felt (i .e. one cannot *get above it *), and in which 
^ a notch can often, though not invariably, beTclt in the lower medial border. 



Fig. 5.12 Palpation of the spleen more medially ttuQ in Fig 5.11. 

The last three features distinguish the enlarged spleen from an enlarged left 
kidney; in addition there is usually a band of colonic resonance anterior to an 
enlarged kidney. 

Right kidney 

Feel for the right kidney in much the same way as for the left. Place the right 
hand horizontally in the right lumbar region anteriorly with the left hand 
placed posteriorly in the right loin. Push fortvards with the left hand, ask the 
patient to take a deep breath in and press the right hand inwards and upwards 
(Fig. 5.13). 

The lower pole of the right kidney, unlike the left, is commonly palpable in 
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thin patients and is felt as a smooth rounded swelling which descends on 
inspiration and is bimanually palpable. 

Liver 

Sit on the couch beside the patient. Place both hands side by side flat on the 
abdomen in the right subcostal region lateral to the rectus with the fingers 
pointing towards the ribs. If resistance is encountered move the hands further 
down until this resistance disappears. Ask the patient to breathe in deeply and 
at ibc height of mspitation press the (ingcis firmly inwards and upwards (Fig, 
5.14). 



F»<. 5.14 Palpairon of Ibo liv«r preferred method. 



Fig. 5.15 Palpation of the Inrcr: alternative method. 
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If the liver is palpable it will be fell as a sharp regular border which rides 
beneath the fingers. Repeat this manoeuvre working from lateral to medial 
regions to trace the liver edge as it passes upwards to cross from right hypo- 
chondrium to epigastrium. Another commonly employed, though Iws accu- 
rate, method of feeling for an enlarged liver is to place the right hand below and 
parallel to the right subcostal margin. The liver edge will then be felt against 
the radial border of the index finger (Hg. 5. 15). The liver is often palpable in 
normal patients without being enlarged, whilst in patients with emphj'sema it 
is frequently felt. Considerable hepatomegaly is spoken of as being so many 
centimetres palpable below the right costal margin. Try and make out the 
character of its surface, i.e. whether it is soft, smooth and tender as in heart 
failure, very firm and regular as in obstructive jaundice and cirrhosis, or hard, 
irregular, painless and sometimes nodular as in advanced secondary car- 
cinoma. In tricuspid regurgitation the liver may be felt to pulsate. Occasionally 
a congenital variant of the right lobe projects do^^m lateral to the gallbladder as 
a tongue-shaped process, called Riedel’s lobe. Though rare, it is important to 
be aware of this because it may be mistaken cither for the gallbladder itself or 
the right kidney. 

Gallbladder 

The gallbladder is palpated in the same way as the liver. The normal gall- 
bladder cannot be felt. When it is distended, however, it forms an important 
sign, and may be palpated as a firm, smooth, round or globular suelling with 
distinct borders, just lateral to the edge of the rectus abdominis near the tip of 
the 9th costal cartilage. It moves with respiration. Its upper border merges 
with the lower border of the right lobe of the liver, or disappears beneath the 
costal margin and therefore can never be felt (Fig. 5.16). When the liver is 
enlarged or the gallbladder grossly distended, the latter may be felt not in the 
hypochondriura, but in the right lumbar or even as low down as the right iliac 
region. 

The ease of definition of the rounded borders of the gallbladder, its 
comparative mobility on respiration, the fact that it is not normally bimanually 
palpable and that it seems to lie just beneath the abdominal wall help to identify 
such a swelling as gallbladder rather than a palpable right kidney. Tliis 
distinction may prdvc difficult, however, especially when the gallbladder lies 
in the mid or lower quadrants. 

The gallbladder can usually be palpated in the following clinical situations. 
In all the swelling is painless. 

1. In carcinoma of the head of the pancreas and other causes of malignant 
obstruction of the common bile duct, the ducts above become dilated as does 
the gallbladder. The patient is also deeply jaundiced. 

2. In mucocele of the gallbladder, a ^stone becomes impacted in the neck 
of a collapsed empty uninfected gallbladder and mucus continues to be secreted 
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Fig. S.16 Palpation ofsncRlirgedgaUblxlder.showuig bowii merge* wiih the inferior bofderof 
the Ivvtt to that osily the fundus tnd pm of the body can be yolpated. 

into its lumen. Firully the uninfected tvall is so distended that h becomes 
palpable. In this case the bile ductsarenormaland the patient is not jaundiced. 

3. IncarciROcnaofthegal[b(3ddtf>thegallbladder wOl be felt asastony hard 
irregular swelling, whereas in 1 and 2 it is firm and regular. 

Murphy's sign In acute inflammation of the gallbladder (acute cholecystitis) 
severe pain is present. Often an exquisitely tender but indefinite mass can be 
palpat^ which represents the underlying acutely inflamed gallbladder walled 
off by greater omentum. Ask the patient to breathe in deeply, and palpate for 
the gallbladder in the normal way; at the height of inspiration the breath is 
arrested with a gasp as the mass is felt. This represents Murphy’s sign. The 
sign is not found in chronic cholecystitis or uncomplicated cases of gallstones. 

The urinary bladder 

Normally the urinary bladder is not palpable. When it is full and the patient 
cannot empty his bladder (reteniion of urine), a smooth firm regular oval* 
shaped swelling will be palpated in the suprapubic region and its dome (upper 
border) may reach as far as the umbilicus. The lateral and upper borders can be 
readily made out, but it is not possiUe to feel its lower border, i.e. the swelling 
is ‘arising out of the pelvis’. The fact that this swellingis symmetrically placed 
m the suprapubic region beneath the umbilicus, that it is dull to percussion, 
and that pressure on it gives the patientadesire to micturate, together with the 
signs above, confirm such a swelling as the bladder (Fig. 5.17). 

In women, however, the palpable bladder has to be differentiated from a 
gravid uterus (firmer, mobile side to side and vaginal signs different), a fibroid 
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Fig. S.17 Physical signs in reteotion of urine: smooth firm regtilar swelling anting out of the 
pelvis which one cannot ‘get below’ and whkb is dull fo pcmission. 

utenos (may be bosselatcd, finncr and vaginal signs different) and an ovarian 
cyst (usually eccentrically placed to left or right side). 


The aorta and common femoral vessels 

The aorta is not readily felt but with practice it can usually be palpated a little 
above and to the left of the umbilicus; however, palpation has to be deep, so 
warn the patient of this. Palpation of the aorta is one of the few times that the 
fingertips are allowed as a means of palpation. Press the extended fingers of 
both hands, held side by side, deeply into the abdominal wall in the position 
shown in Fig. S.18; make out the left wall of the aorta and note its pulsation. 
Remove both hands and repeat the manoeuvre an inch or so over to the right. 
In this way the pulsation and width of the aorta can be estimated. It is difficult 
to detect small aortic aneurysms; where a large one is present, its width may be 
assessed by placing a finger on either side of it and its expansile character noted 
by the fact that when pulsation occurs the width between each finger increases. 

The common femoral vessels are found just below the inguinal ligament at 
the midpoint between the anterior superior iliac spine and symphysis pubis. 
Place the pulps of the right index, middle and ring fingers over this site in the 
right groin and palpate the wall of the vessel. Note the strength and character 
ofits pulsation and then compare itwhh the opposite femoral pulse (Fig. 5.19), 

Nodes lying along the aorta (para-aortic) are palpable only when consider- 
ably enlarged. They are felt as rounded, firm, often confluent, fixed masses in 
the umbilical region and epigastrium ^ong the left border of the aorta. 




F^. 5-19 PalpsiKsn of the ngb( common femoral artery 


Causes of confusion on palpation 

In many patients, especially those with a thin or lax abdominal wall, faeces in 
the colon may simulate an abdominal mass. The pelvic colon is frequently 
palpable, particularly when loaded with hard faeces. It is felt as a firm tubular 
structure some 12 cminlengthsituatedlowdown in the left iliacfossa, parallel 
to the inguinal ligament. The caecum boften palpable in the right iliac fossa as 
a soft, rounded swelling with indistinct borders. The transverse colon is 
sometimes palpable in the epigastrium. It feels somewhat like the pelvic colon 
but rather larger and softer, with dktinct upper and lower borders and a 
convex anterior surface. 
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In the epigastrium, the muscular bellies of rectus abdominis lying between 
its tendinous intersections can mimic an underlying mass and give rise to 
confusion. This can usually be resolved by asking the patient to tense the 
abdominal wall, when the ‘mass’ may be felt to contract. 


What to do when an abdominal mass is palpable 

When a swelling in the abdomen is palpable make sure first that it is not a 
normal structure, as described above. Next consider whether it could be due to 
enlargement of the liver, spleen, right or left kidney, gallbladder, urinary 
bladder, aorta or para-aortic nodes. 

Now palpate the swelling again. The aim of examination is to decide the 
organ of origin and the pathologicat nature of the mass. In doing this it is 
helpful to bear in mind the following points; 

Site First make sure that the swelling does indeed lie In the abdominal cavity 
and not in the anterior abdominal wall. Ask the pauent to lift his head and 
shoulders off the pillow and press firmly against the forehead- Now feel the 
swelling again. If it disappears or becomes much less obvious then it lies within 
the peritoneal cavity, whereas if it remains the same size it must be within the 
layers of the abdominal wall. 

Note the region which the swelling occupies. Think of the organs that 
nonnally lie in or near this region and consider whether the swelling could arise 
from one of these organs. For instance, a swelling in the right upper quadrant 
most probably arises from the liver, right kidney, hepatic flexure of colon, or 
gallbladder. 

Now, if the swelling is in the upper abdomen, try and determine if it is 
possible to ‘get above it' and, similarly, if it is in the lower abdomen, whether 
onecan ‘get below it’. By this is meant that one cannot feel the upper, or lower, 
border of the swelling as it disappears above the costal margin or into the pelris 
respectively. If one cannot ‘get above’ an upper abdominal swelling, a hepatic, 
splenic, renal or gastric origin should be suspected. If one cannot 'get below' a 
lower abdominal mass the swelling probably arises in the bladder, uterus, 
ovary or occasionally upper rectum. 

Size and shape As a general rule, gross enlargement of the liver, spleen, 
uterus, bladder or ovary presents no undue difficulty in diagnosis. On the 
other hand swellings arising from the stomach, small or large bowel, retroperi- 
toneal structures such as pancreas, or the peritoneum (see under mobility), 
may be dlflicult to diagnose. The larger a swelling arising from one of these 
structures, the more it lends to distort the outline of the organ of origin. For 
example, the characteristic renifonn outline of the kidney is retained early on, 
but when there is a large renal mass this outline is lost and recognition becomes 
difficult. 
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Surface, edge and consistency Thesuihological nature of a mass is sugges- 
ted by a number of features. A swcJHng that is hard, irregular in outline and 
nodular is likely to be malignant, whilst a regular, round, smooth, tense 
swelling is likely to be cystic artd benign, but remember degeneration and 
softening with cyst formation occurs in malignant tumours not infrequently. A 
solid, ill-defined and tender mass suggests an inflammatory lesion as in 
Crohn’s disease of the ileocaecal region. 

Mobility and attachments Considerable information can be gained from 
eliciting the mobility or fixity of an abdominal mass. Swellings arising in the 
liver, spleen, kidneys, gallbladder and distal stomach all show downward 
movement during inspiration, due to contraction of the diaphragm. One 
cannot, however, move such structures with the examining hand. In contrast, 
swellings originating in structures that have a mesenteric or other broad base of 
attachment are uninfluenced by respiratory movements but can be made to 
move freely by palpation, c.g. tumours of the small bowel and transverse 
colon, cysts in the mesentery, and large secondary deposits in the greater 
omentum. 

When, on the ocher hand, the swelling is completely fixed it signifies 
usually one of three things: a mass of retroperitoneal origin, e.g. pancreas; part 
of an advanced tumour with extensive spread to the anterior or posterior 
abdominal walls or abdominal organs; or a suelling resulting from severe 
chronic inflammation involving other organs, e.g. diverticulitis of the sigmoid 
colon or a colovesical attachment or fistula. 

In the lower abdomen, the side to side mobility of a fibroid or pregnant 
uterus rapidly establishes such a swelling as uterine in origin and as not arising 
from bladder or ovary. 

Is it bimanually palpable or pulsatile? Bimanually palpable swellings in the 
lumbar region are usually renal in origin. Just occasionally, however, a pos- 
teriorly situated gallbladder or a mass in the postero-inferior part of the right 
lobe of the liver may give the impression of being bimanually palpable. 

Finally, try to decide whether a swelling exhibits pulsaiwn. It is often 
difficult to be certain whether a swelling in the upper abdomen that is pulsatile 
is merely transmitting pulsation from the underlying aorta or whether it is truly 
expansile in nature. The best way to determine this is to place two fingers on 
the swelling and observe what happens to them in systole If the fingers remain 
parallel, then the pulsation vs transmuted. If, however, the fingers tend to 
separate, then true expansile pulsation is present and the swelling is an 
aneurysm. 


Percussion 

Details of how to percuss correaly are given on page 179. In the abdomen only 
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light percussion is necessary— a resonant (tympanitic) note is heard through- 
out except over the liver, where the note is dull. Whilst this technique is of 
limited value it can nevertheless provide important information. 


Defining the boundaries of abdominal organs and masses 
Liver The upper and lower borders of the right Jobe of the liver can be 
mapped out accurately by percussion. Start anteriorly, at the 4ih intercostal 
space, where the note will be resonant over the lungs, and work vertically 
domtwards. In the normal liver the upper border is found at about the 5th 
intercostal space, where the note will b«ome dull; this dullness extends down 
to the lower border found at or just below the right subcostal margin. The 
normal dullness over the upper part of the liver is reduced in severe emphy- 
sema, in the presence of a large right pneumothorax and when there is gas or air 
in the peritoneal cavity. The latter, occurring in a patient with severe abdom- 
inal pain, indicates perforation of a viscus (unless the patient has recently 
undergone laparotomy). This sign, however, is not one that should be relied on 
as there has to be a large volume of air or gas present to reduce the normal liver 
dullness, and this is not usually the case. 

Spleen Percussion over an enlarged spleen provides rapid confirmation of 
the findings delected on palpation(p. 91 and Fig. 5. 11). Dullness extends from 
the left lower ribs into the left hypochondrium and left lumbar region. The 
lower border of an enlarged spleen is readily mapped out; splenic dullness 
gives way to the resonance of surrounding bowel. 

Bladder The fmdings In a patient with retention of urine are usually unmis- 
takable on palpation alone (p. 91 and Fig. 5. 17). The dullness on percussion 
provides reassurance that the swelling is cystic or solid and not gaseous; its 
superior and lateral borders can be readily defined from adjacent bowel, which 
is resonant. 

Other masses The boundaries of any localized swelling in the abdominal 
cavity, or in the walls of the abdomen, can sometimes be defined more 
accurately by percussion than palpation. The dullness of a solid or cystic mass 
contrasts with the tympanitic note of surrounding loops of bo%vel. 


Detection of ascites and its differentiation from ovarian cyst 
and intestinal obstruction 

Three common causes of diffuse enJargement of the abdomen are: 

1 The presence of free fluid in the peritoneum (ascites) 

2 A massive ovarian cyst 

3 Obstruction of the large bowel, distal small bowel, or both 
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Fig. $.20 Diffuse enlargefneni of liie abdomen 

Grost ascites dull in flanlis, umbdicus is iransvene aad/or heraia prexni, shifting dullness 
positive, fluid thrill positive 

Lost! o^onsR oxst lesonant in flanks; umbilicus ts venica! and drawn up; large swelling felt 
ansmg out of pelvis which one cannot ‘gel below’ 

Inusnnal ohstructionx resonani throughout, colicky pain, sumiting, constipation, increased 
and/or ‘noisy* bowel sounds 


Percussion rapidly distinguishes between these three as can be seen tn Fig. 
5 .20. Other helpful symptoms or signs that are usually present are also listed 
below. 

It IS unwise and difficult to diagnose orciter unless there is sufficient free 
fluid present to give generalized enlargement of the abdomen. Two signs, 
shifting dullness and a fluid thrill, present either singly or together, make the 
diagnosis of ascues certain. Useful as these two signs are, they can be elicited in 
only about half the cases of ascites. Absence of shifting dullness or of fluid 
thrill or both does not exclude a diagnosis of ascites. 



Fig. S.2t Eliciting a fluid thnli. 


To demonstrate iAi/rwgcfH//rt«f, lie the patient supine and, on percussion, 
note dullness in the flanks and lower abdomen wiih a central area of resonance 
at and above the umbilicus. Now turn the patient on his right side. Allow time 
for the intestines to float upv.'ards and the free fluid to gravitate down and 
percuss again. Note that whereas before the left flank was dull it is now 
resonant and that the height of the dullness on the lower side has risen. No\\ 
repeal this, turning the patient onto his left side. 

To elicit zfluid thrill the patient is again laid on his back. Place one hand flat 
over the lumbar region of one side, get an assistant to put the side of his hand 
firmly in the midUne of the abdomen, and then flick or tap the opposite lumbar 
region (Fig. 5,21). A fluid thrill or wave is felt asadefiniie and unmistakable 
impulse by the watching hand held flat in the lumbar region. The purpose of 
the assistant’s hand is to dampen any impulse that may be transmitted through 
the fat of the abdominal wall. As a rule a fluid thrill is felt only when there is a 
large amount of ascites present which is under tension. 


Auscultation 

Auscuitau'on is a useful way of listening for bowel sounds and deciding 
whether they are normal, increased or absent, and of detecting bruits in the 
aorta and main abdominal vessels. 

The stethoscope should be placed on one sice on the abdominal wall (just to 
the right of the umbilicus is best) and kept there until bow el sounds are heard. 
It should not be moved around from site to site. Normal bowel sounds arc 
heard as intermittent low or medium pitched gurgles interspersed with an 
occasional high pitched noise or tinkle. 

In simple acute mechanical obstruction of the small bovxl the bowel sounds are 
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excessive and exaggerated. Frequent loud low pitched gurgles (borborygnu) 
are heard, often rising to a crescendo of high pitched tinkles and occurring in a 
rhythmic pattern with peristaltic activity. The presence of such sounds occur- 
ring at the same time as the patient experiences bouts of colicky abdominal 
pain is pathognomonic of small bowel obstruction. In between the bouts of 
peristaltic activity and colicky pain, the bowel is quiet and no sounds are heard 
on auscultation. 

In an obstructed loop of bowel, when strangulation and later gangrene 
supervene, however, peristalsis ceases, and the bowel sounds rapidly become 
less frequent and stop altogether. In generalized peritonitis bowel activity 
rapidly disappears and a slate q( paralytic ileta ensues, with gradually increas- 
ing abdominal distension. The abdomen is ‘silent’ but one must listen for 
several minutes before being certain that such a state exists. Frequently 
towards the end of this period, a short run of faint, very high pitched tinkling 
sounds is heard. This represents fluid spilling over from one distended gas- 
and fluid-filled loop to another and is characteristic of ileus. 

A tuccusston splash may be elicited by palpation fp. 86) but also on auscul- 
tation. It may be heard in pyloric stenosis, advanced intestinal obstruction 
with grossly distended loops of bowel and in paralytic ileus. Place the sietho' 
scope on the abdomen and with the free hand quickly depress the abdominal 
wall. A splashing noise is heard. 

Bniiij may also be heard in the abdomen. Press the bell of the stethoscope 
deeply into theabdominai wall overtheabdominalaona above and tothe left of 
the umbilicus and listen for a bruit. Do likewise over each iliac artery in the 
corresponding iliac fossa, and over the common femoral arteries in each groin. 
If a bruit is heard it is a significant finding which indicates stenosis in the 
underlying vessel. Very occasionally bruits may be heard in the epigastrium 
when there is stenosis of the coeUac axis or superior mesenteric anery, or on 
either side of the midline in the mid-abdomen in patients with hypertension 
due to stenosis of the renal artery (see Chapter 15). 


THE GROINS 

Once the groins have been inspected (p. 84), ask the patient to turn his head to 
one side and cough. Look at both inguinal canals for any expansile impulse. If 
none is apparent, place the left hand in the left groin so that the fingers lie over 
and in line with the inguinal canal; place the right hand similarly in the right 
^ciin.(Fig. 5.2Z), Nnw the patient, tn^lve. a. Inud cough, and feel for any 
expansile impulse with each hand. When a patient coughs, the muscles of the 
abdominal wall contract violently and this imparts a definite, though not 
expansile, impulse to the palpating hands which is a source of confusion to the 
inexperienced. Trying to difTerentiate this normal contraction from a small, 
fully reducible inguinal hernia is difficult, and the matter can usually be 
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Fig. 5.22 Palpating the groins to detect an cipansile impulse on coughing 


resolved only when the patient is standing up. 

The femoral vessels have already been felt (p. 97 and Fig. 5.19) and 
auscultated (p. 104). Now palpate along the femoral artery for enlarged inguinal 
nodes, feeling with the fingers of the right hand, and carry this palpation 
medially beneath the inguinal ligament towards the perineum. Then repeat 
this on the left side. If the patient complains of a lump in the groin he should be 
examined lying down and standing up. 

THE MALE GENITALIA 

It is not always possible to avoid causing some discomfort, particularly in very 
sensitive patients, so always warn the pau’em what is about to happen. Tell him 
that the examination will be as gentle as possible and aim to make it so. Make 
sure the patient is warm; palpation is much more difficult, and therefore more 
likely to hurt, when the patient is cold. 

Ask the patient to separate his legs slightly, which allows one to deliver the 
scrotum to an accessible position. 

If there is any suspicion of venereal infection put on disposable gloves. 


Inspection 

Note the distribution of pubic hair, the appearance and sire of the penis, the 
presence or absence of a prepuce, and the site of the external urethral orifice. 
Look at the scrotal skin for any redness, swelling, oedema or ulceration. If any 
swelling is present, observe whether it appears to extend into the groin, and 
note whether both testes are in the scrotum. Lift up the scrotum to inspect its 
posterior surface. 
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Palpation 

The penis 

Lift up the penis and palpate the corpora cavernosa, feeling for any induration, 
and the urethra, lying on the ventral aspect of the penis, from the glans to the 
perineum. If the patient is uncircumciscd establish that the prepuce can be 
readily retracted by gently withdrawing it over the glans penis. This allows 
inspection of the inner lining of the prepuce, theglans penis, the coronal sulcus 
and the external urethra] ori/ice (meatus). Always remember to draw the 
prepuce forwards, otherwise paraphimosis^ painful oedema of the glans due to 
constriction by a rcifactcd prepuce, may ensue. The internal male genitalia 
(prostate and seminal vesicles) are examined per rectum (p. 111). 

Abrasions or smalt super/icfal sores on the outer surface of the prepuce or 
penile shaft are commonly due to trauma following intercourse. A primary 
syphilitic chancre is usually found on the inner aspect of the prepuce adjacent to 
or in the coronal sulcus. It commences as a small red papule tvhich gradually 
hardens and erodes in the centre; a painless ulcer forms and typically the 
margins and base feel densely indurated. Retraction of the foreskin may reveal 
a carctnomoy which presents the characteristic features of a malignant ulcer 
with raised everted edges and an indurated base. It is almost unknown in those 
circumcised before puberty. 

PAimom is narrowing of the preputtalorifice so preventing relracUonof the 
foreskin. This commonly results in iccutrent episodes of infection of the glans 
penis (balanitis) and of the prepuce (posthitis), which are termed halanopos- 
ihiM . Hypospadias is a congenit^ anomaly where the external urethral orifice 
opens not at the up of the glans penis but on its ventral surface in the midline, 
anywhere from the glans to the shaft or even in the perineum. It is much more 
common than a similar opening situated on the dorsal surface of the penis, 
called epispadias. 

In the skin of the scrotum, sebaceous cysts are common and often mulu'ple, 
presenting as round, firm, whitish nodules. Malignant ulcers (epiiheliomata) 
are still occasionally seen in those workers who constantly wear heavily oil- 
stained clothes. Ulceration can also occur as a result of fungation from an 
underlying tumour of the testis or from a gumma. Suiuses on the scrotal skin 
are uncommon now in the UK, but may occur as a result of tuberculous 
epididymo-orchitis in its advanced stages. 

The testes 

Now place the right hand below the scrotum and palpate the two testes. 
Arrange the hands and fingers as shown in Fig. 5.23; this ‘fixes’ the testis so 
that it cannot slip away from the examining fingers. The posterior aspect of the 
testis IS supported by the middle, ring and little fingers of each hand, the right 
hand being inferior. This leaves the index fingers and thumb of each hand free 
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Fig. 5.23 Palfiaiion of ihc left tcsiis 


to palpate. Gently move the index fingerand thumb over the anterior surface of 
the b^y of the testis, feel the lateral border with the index finger and the 
medial border with the pulp of each thumb. Note the size a6d consistency of 
the testis and any nodules or other irregularities. Now very gently approximate 
the fmgers and thumb of the left hand (the effect of this is to move the testis 
inferiorly which is easily and painlessly done because of its great mobility 
inside the tunica vaginalis). In this way the upper pole of the testis can be 
readily felt between the approximated Index finger and ihumbof the left hand. 
Next move the testis upwards by reversing the movements of the hands and 
gently approMmating the index finger and thumb of the right hand, so enab- 
ling the lower pole to be palpated. 


The epididymis 

Now palpate the epididymis. The head is found at the upper pole of the testis 
on its posterior aspect and is felt between the left thumb anteriorly and the 
index and middle fingers posteriorly. The epididymis is a soft noduJar struc- 
ture about 1 cm in length. The tail lies on the posterolateral aspect of the 
inferior pole of the testis and is felt between the thumb and fin^rs of the right 
hand. The tail too is soft but, unlike the head, its coiled tubular structure can 
usually be made out. 


The spermatic cord 

Finally palpate the spermatic cord (Fig. 5.24) with the left hand. Exert very 
gentle downward traction on the testis, place the fingers of the right hand 
behind the neck of the scrotum, and with the thumb placed anteriorly press 



Fig. 5.34 Patpition of the left xpcnnitic cotd. 


forward with the fingers of the right hand. The spermatic cord will be felt 
between the fingers and thumb; it is about 1 cm in width. The only structure 
that can be positively identified within it is the vas deferens, which feels likea 
thick piece of string. Having examined the testis, epididymis and cord on one 
side repeat the examination on the other side. 

A lump m the groin or scrotum is a common clinical problem in all age groups. 
Most lumps in the groin are due either to herniae or enlarged inguinal nodes; 
inguinal herniae arc considerably more common than femoral with an inci* 
dence ratio of 4i 1 . In the scrotum, hydrocele of the tunica vaginalis ora cyst of 
the epididymis arc common causes of painless swelling; acute epididymo- 
orchitis is the most frequent cause of a painful swelling. 

Examination of the groins and scrotum isonly part of a general examination 
and must not be conducted m isolation. Generalized diseases such as lymph- 
oma may present as a lump m the groin. 

Usually the diagnosis of a lump in the groin or scrotum can be made simply 
and accurately. Remember that the patient should be examined not only lying 
down, but also standing up. 


What to do if a patient complains of a lump in the groin 
Ask the patient to stand in front of you, get him to point to the side and site of 
the swelling and note whether it extends into the scrotum. Get him to turn his 
head to one side and give a loud cough; look for art expansile impulse and try to 
decide whether it is above or below the crease of the inguinal ligament. If an 
cxpansileirapulse is present on inspecfion, it is likely to be a hernia, so move to 
whichever side of the patient the lump in the groin is on. Stand beside and 
slightly behind the patient. If the tight groin is being examined place the left 
hand over the right buttock to support the patient, the fingers of the right hand 
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Fig. 5 Locating the pubic tubercle Nou the posiiioo of the examiner, at the side of the 
paaent, nith one hand supporting the buttock. 

being placed obliquely over ihe i"gtjinal canal. Now ask the paiient lo cough 
again. If an expansUe impulse is felt then the lump must be a hernia. 

Next decide whether the hernia is inguinal or femoral. The best way to do 
this is to determine the relationship of the sac to the pubic tubercle. To locate 
this structure push gently upwards from beneath the neck of the scrotum with 
the index finger (Fig. 5.25) but not invaginaiiog the neck of the scrotum as this 
is painful. The tubercle will be felt as a small bony prominence 2 cm from the 
n7id}ine on che pabic cresf. In (hia pacicacs (Ik caberck is easily felc but cbis is 
not so in the obese. If difficult)’ is found, follow up the tendon of adductor 
longus, which arises Just below the tubercle. 

If the hernial sac passes medial to and abnoe the index finger placed on the 
pubic tubercle, then the hernia must be inguinal in site; if it is lateral to and 
below, then the hernia must be femoral in site. 

If it has been decided that the hernia is inguinal then further points one needs 
to know are: 

1 What are the contents of the sac? Bowl tends to gurgle, is soft and compres- 
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Fig. 5.26 Z//(. palpation of the pubic tubercle: index finger occluding the deep inguinal rmg 
Righ index finger on the pubic tubercle. 

sible, whilst omentum feels firmer and is of a doughy consistency. 

2 Is tfu hema/ully redueible ernot? It is best to lay the patient down to decide 
this. Ask the patient whether the hernia is reducible and if so get him to reduce 
it himself to confirm this. It is more painful if the examiner reduces it. 

3 Is the hernia direct or indirect! Again, it U best to lie the patient down to 
decide this. Inspection of the direction of the impulse is often diagnostic, 
especially in thin patients. A direct hernia tends to bulge straight out through 
the posterior wall of the ingtiinal canal, whilst in an indirect hernia the impulse 
can often be seen to travel obliquely down the inguinal canal. Another helpful 
point is to place one finger just above the mid-inguinal point over the deep 
inguinal ring (see Fig. 5.26). If a hernia is fully corjtrolled by this finger then it 
must be an indirect inguinal hernia. 

Apart from a femoral hernia, the differential diagnosis of an inguinal hernia 
includes a large hydrocele of the tunica vaginalis, a large cyst of the 
epididymis (one should be able to'get above’ and feel the upper border of both 
of these in the scrotum), an undescended or ectopic testis (there will be an 
empty scrotum on the affected side), a lipoma of the cord, and a hydrocele of 
the cord in a male, or a hydrocele of the canal of Nuck in a female. 

In considering the dtfferenttal diagnosis of a femoral hemta, one must think 
not only of an inguinal hernia but of a lipoma in the femoral triangle, 
an aneurysm of the femoral artery (expansile pulsation will be present), a 
sapheno-varix (the swelling disappears on lying down, has a bluish tinge to it, 
there are often varicose veins present and there may be a venous hum), a psoas 
abscess (the mass is fluctuant, and may be compressible beneath the inguinal 
ligament to appear above it in the iliac ibssa), and an enlarged inguinal lymph 
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node. Whenever the latter is found, the feet, legs, thighs, scrotum, perineum, 
and the pudendal and perianal areas must be carefully scrutinized for a source 
of infection or primary tumour. 

The examination is completed by following the same scheme in the oppo- 
site groin. 

What to do when the patient complains of a swelling in the scrotum 

It is easier and better to examine the patient first lying down and afterw’ards 
standing up. Inspection, palpation and transillumination are the three keys to 
rapid, accurate diagnosis. After inspection of the scrotum and groins, try and 
answer the following questions. 

1 Can / ‘gel above’ ike swelling? Palpate the neck of the scrotum between the 
fingers and thumb (see Fig. 5.24). If fingers and thumb cannot be approximated 
so that only the spermatic cord is palpable, then the swelling in question is not 
confined to the scrotum but is descending from the groin and is therefore an 
inguino-scrotal hernia, i.c. one ‘cannot get above’ it. (Very rarely an infantile 
hydrocele occurs which leads to the same signs though the testis is impalpable.) 
If fingers and thumb can be approximated so that one ‘can get above’ the 
swelling, that swelling can be arising only from the cord, the epididymis or the 
testis, 

2 Is the ruxlling cystic or solid? Is the testts palpable separate from (he svielltng? 
Palpate the swelling in the same way as the testis and scrotal contents (p. 106), 
which will give a good indication whether the swelling is cystic or solid. Now 
transilluminate the swelling-, tense the scrotal skin gently over the swelling and 
place a bright torch behind the swelling. If it transmits light then it must be a 
cystic swelling and is either a cyst of the eptdidymts (a spermatocele) or a 
hydrocele of the tunica vaginalis. The former lies above and a little behind the 
testis and the testis is palpable separate from the swelling. In the latter the testis 
is not palpable separate from the swelling, i.e. it is enclosed within the tunica 
vaginalis and therefore surrounded by fluid. 

If the swelling is nor translucent then its consistency is solid. Palpate the 
epididymis and testis again. Enlargement of the epididymis is found in inflam- 
mation (epididymitis): if it is tender it is acute; if it is painless, it is chronic (and 
usually tuberculous). Enlargement of the testis is found in orchitis (usually 
acute), when it is therefore tender, or, rarely, as a result of malignancy. 

Finally stand the patient up. A swelling that is not apparent on lying down 
but appears on standing and which feels soft and rather like palpating a bag of 
worms is a varicocele, i.e. varicosity of the veins of the pampiniform and/or 
cremasteric plexi. 

RECTAL EXAMINATION 

Few other regions of the body reveal such a wealth of physical signs and 
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diagnoses on inspeciion and digiulcMtnination as the perianal arca,anus,an(i 
anal canal and rectum. 

The left lateral position is best for routine examination of the rectum (Fig. 
S.27). Make sure that the buttocks project over the side of the couch with the 
knees drawn well up, and that a got^ light is available. Put a disposable glove 
on the right hand and stand slightly behind the patient’s buttocks, facing the 
patient’s feet. Tell the patient what you arc about to do and that you will be as 
gentle as possible. 

Inspection 

Separate the buttocks and carefully inspect the perianal area and anus. Note 
the presence of any prun'tw am, which may vary in appearance from i^d 
erythema to a taw, r^, moist, weeping dermatitis, or in chronic cases thick- 
ened while skin with exaggeration of the anal skin folds. The latter formanj/ 
tAm fags, which may not only follow severe pruritus but also occur when 
prolapsing piles have been present over a period of lime. Tags should not be 
confused with anal luaitr (condylomata acuminata), which are sessile or 
pedunculated papillomata witha base and a white surface. Anal warts may 
be so numerous as to surround the anal verge, and even extend into the anal 
canal. Note any ‘hole’ or dunple near the anus with a telltale bead of pus of 
granulation tissue surrounding it, which represents the external opening of a 
fisiula-in-ano. It is usually easy to distinguish fisiula-in-ano from a pilonidal 
jwitt, where the opening lies in the midline of the natal cleft but well posterior 
to the anus. 

The following acutely painful anorectal conditions can usually be diag- 
nosed readily on inspection. Ananalfissure usually lies directly posterior in the 
midline. Theoutward pathognomonic sign ofachronic fissure isa lag of skinat 
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the base (sentinel pile). The fissure can easily be demonstrated by gently 
drawing apart the anus to reveal the tear in the lining of the anal canal. 

A perianal kaematoma (thrombosed cxtemaj pile) occurs as a result of 
rupture of a vein of the external haemorrhoidal plexus. It is seen as a small 
(I cm), tense, bluish swelling on one aspect of the anal margin and is exqui- 
sitely tender to the touch, luprolapsed strartgulated piles, there is gross swelling 
of the anal and perianal skin, which look like oedcmatous lips, with a deep red 
or purple strangulated pile appearing in between, and sometimes partly con- 
cealed by, the oedema of the swollen anus. In a perianal abscess, an acutely 
tender, red fluctuant swelling is visible which deforms the outline of the anus. 
It is usually easy to distinguish this from an ischiorectal abscess where the anal 
verge is not deformed, the signs of acute inflammation are often lacking and 
the point of maximum tenderness is located midway between the anus and 
ischial tuberosity. 

Note the presence of any ulceration. Finally, \i prolapse is suspected, ask 
the patient to bear down and note whether any pink rectal mucosa or bowel 
appears through the anus, or whether the perineum itself bulges downwards. 

Palpation 

Put a generous amount of lubricant on the gloved index finger of the right 
hand, place xhapnlp of the finger (not the tip) flat on the anus (Figs. 5.28 and 
5.29) and press firmly and slowly in a slightly backwards direction. After initial 
resistance the anal sphincter relaxes and the finger can be passed into the anal 
canal. If severe pain is elicited attempting this manoeuvre then further examin- 
ation should be abandoned as it is lU;ely the patient has a fissure and unneces- 
sary pain will be caused. 

Rotate the finger through 360" in the anal canal and feel for any thickening 
or irregularity of the tvall of the canal. Assess the tone of the anal musculatur e; 
it should normally grip the finger firmly. If there is any doubt ask the patient to 
contract the anus on the examining finger. In the normal patient the 
contraction will be readily appreciated, whilst in the old and infirm with anal 
incontinence or prolapse almost no appreciable contraction will be felt. With 
experience it is usually possible to feel a shallow groove just inside the anal 
canal which marks the dividing line between the external and internal sphinc- 
ter. The anorectal ring may be felt as a stout band of muscle surrounding the 
junction between the anal canal and rectum. 

Now pass the finger into the rectum. The examiner’s left hand should be 
placed on the patient’s right hip and later it can be placed in the suprapubic 
position to exert downward pressure on the sigmoid colon. Try to visualize the 
anatomy of the rectum, particularly in relation to its anterior wall. The rectal 
wall should be assessed with sweeping movements of the finger through 360", 
2, 5 and 8 cm inwards or until the finger cannot be pushed any higher into the 
rectum- Repeat these movements as the finger is being withdrawn. In this way 
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Fig. 5.28 Correct method for inserttoQ of indei finger in recta] examination. The pulp of the 
finger n placed fiat agamat the inu$. 



Fig. 5.29 Incorrect method of uitrodocuon of finger into anal canal. 


jt IS possible to detect malignant ulcers, proliferative and stenosing carci- 
nomas, polyps and villous adenomas. The hollow of the sacrum and coccyx can 
be felt posteriorly. Laterally, on either side, it is usually possible to reach the 
<3£ WIKI OT/t thnulri 5 ?r.V MUawRxC'j ?fM Kcwtaticol 

pouch, sermnal vesicles and the prostote. Normally the rectovesical pouch and 
semin^ vesicles are not palpable. In a patient with a pelvic abscess, however, 
pus gravitates to this pouch, which is then palpable as a boggy, tender swelling 
lying above the prostate. If the pouch contains malignant deposits, hard 
irregular nodules may be felt. In infection of the seminal vesicles, these 
structures become palpable as firm, almost tubular swellings deviating shghtly 
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[ from the midline just above the level of the prostate. 

Assessment of the pnstate gland is important. It forms a rubbery, firm 
sv^elling about the size of a large chestnut. Run the finger over each lateral lobe, 
which should be smooth and regular. Between the two lobes lies the median 
sulcus, which is palpable as a faint depression running vertically between each 
lateral lobe. Though one can say on rectal examination that a prostate is 
enlarged, accurate assessment of its true size is not possible. In carcinoma of 
the prostate, the gland loses its rubbery consistency and becomes hard, whilst 
the lateral lobes tend to be irregular and nodular and there is distortion or Joss 
of the median sulcus. 

In women, the cervix is felt as a firm rounded mass projecting back into the 
anterior wall of the rectum. This is often a disconcerting finding for the 
inexperienced. The body of a retroverted uterus, fibroid mass, ovarian cyst, 
malignant nodules or a pelvic abscess may all be palpated in the pouch of 
Douglas (recto-uterine pouch), which lies above the cervix. This aspect of 
I rectal examination forms an essential pan of pelvic assessment in female 
patients. 

On withdrawing the finger after rectal examination look at it for evidence of 
mucus, pus and blood. If in doubt wipe the finger on a white swab. Finally 
make sure to wipe the patient clean before telling him or her that the examina- 
tion is completed. 


THE FEMALE GENITALIA 

It goes without saying that any examination of the female genitalia must be 
performed with gentleness and consideration; otherwise the patient will not be 
relaxed and vital signs may be missed. A good light is essential and a chaperone 
should be present. Ask the patient to empty the bladder immediately prior to 
examination as this makes bimanual examination easier; little information can 
be gained with a full bladder. 

Ask the patient to lie in the left lateral position (see p. 1 12). Put on a pair of 
disposable gloves. 


Inspection 

Look carefully at the external genitalia, perineum, anus and inner thigh 
regions. Using both hands, separate the inner thighs to display the labia majora 
adequately (in an obese patient this will be made easier by asWng the patient to 
raise the right leg slightly). A swelling commonly seen in the posterior part of a 
labium majus is a Bartholin’s cyst produced by blockage of the duct of Bar- 
tholin’s gland; if infection supervenes an abscess develops. In kraurosis vulvae 
the labia are atrophic, the skin is white and rather thin and the introitus 
narrowed- In leucoplakia of the vulva white plaques, like white paint, are seen 
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over the labia and perineum. Small wart-likc papillary growths (condylomau 
acuminata) may be seen scattered over the vulva; these are due to a virus and 
not to syphilitic infection. 

Hold the right buttock and thigh up slightly with the left hand, separate the 
labia minora with the index finger and thumb of the right hand and display the 
clitoris, urethral orifice and introiius of the vagina. The urethral orifice is seen 
as a small slit. In elderly women whocomplain of frequent painful mictuntion 
it is not uncommon to find an urethral caruncle, easUy visible as a small, red 
polypoid lesion, rather like a tiny cherry, distorting the urethral orifice. 

Note whether the hymen is intact. If it is, then digital examination per 
vaginam is not carried out; further information is gained by rectal examination 
and when necessary by t’aginal examination under anaesthesia. Note any 
discharge at the Introitus, its colour and amount. Inspection is completed by 
asking the patient to cough or bear down, at the same time observing the 
urethral orifice together with the anterior and posterior walls of the lower 
vagina. A small dribble or spout of urine issuing from the urethral orifice is 
apparent in stress incontinence. Bulging of the anterior vaginal wall backwards 
so that it appears to occlude the vaginal lumen is termed acysrocele and is due to 
prolapse of the urinary bladder. A large forward bulge in the posterior vaginal 
wall is a rectocele. Finally, the cervix may appear at the introitus in uterine 
prolapse (procidentia uteri'). The common aetiology of these conditions is 
stretching and laxity of the pelvic muscles and ligaments following childblnh. 


Palpotion 

Put lubricant jelly on the right Index and middle fingers. Gently insert the 
index finger into the vagina, pressing towards the perineum. When the pelvic 
floor muscles are felt to relax, introduce the middle finger with the thumb 
raised forwards over the symphysis but held away from the urethral orifice and 
clitoris. Push up gently with bothfingers extended and feel for the cervix. Note 
the direction in which the cervix points, its contour, size, mobility and any 
irregularity of its surface. Now place the tips of the fingers in each fornix- 
anterior, right lateral, left lateral and posterior (pouch of Douglas)— in turn, 
and feel for any induration, swelling or mass that may be present. By gentle 
pressure in each lateral fornix it is usually possible to reach the side w'alls of the 
pelvis. 

Whilst bimanual palpation may be carried out in the left lateral position, 
more information will be gained if it is conducted with the patient lying supine, 
the knees drawn up and allowed lo fall apart, and the heels together. 


Uterus 

The lubricated index and middle fingers are introduced into the vagina, and 
the cervix and fornices reassessed. Now place the fingers of the left hand in the 
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Normal anteverted uterus Retroverted uterus 

Fig, 5.30 The uterut. 


midlixie in the suprapubic region of the abdomen and press firmly downwards; 
the ulerus will be pushed down towards the fingers of the right hand. Try to 
approximate the fingers of both hands; the fundus of the uterus will be felt and 
the position, size, contour and mobility of the uterus can be made out. 
4 Normally the uterus is palpable as a firm, non*tender, mobile swelling in the 
midUne. In obese or poorly relaxed patients, however, this is not an easy thing 
to do. 

Try to decide whether the uterus isonteperted or retroverted (Fig. 5.30). In 
the normal anteverted uterus, the cervix points backwards to make an angle of 
about 45® with the vagina, and the fundus and upper part of the body of the 
uterus are easily palpable. If the uterus is retroverted, the cervix will be fell 
either pointing in the long axis of the vagina or anteriorly, and the fundus will 
not be palpable suprapubically. 

^57hen the uterus is enlarged, syrmmetrical and soft, either pregnancy or 
carcinoma should be suspected. When it is enlarged, firm, mobile and nodu- 
lar, such a finding is typical of fibroids. Fibroids may grow to a large size and 
may be palpable on abdominal examination as a swelling ‘arising out of the 
pelvis’. When uterine mobility is reduced or the uterus is fixed and tender, 
tkeos ts usmiiy an uifiammafory cause. This is especially liixly when chece is 
associated induration in one of the vaginal fomtecs. 

Adnexa 

It is often not possible to feel the ovaries, fallopian tubes and parametrium 
' unless they are enlarged or diseased. To palate the adnexa, move the left hand 

to one side of the midUne suprapubically and press down firmly whilst nushing 
gently upwards with the index and middle fingers of the right hand in the 
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appropriate lateral fom tx. Each fornix b palpated in this way and in the norma] 
patient they should be soft and supple. 

A normal ovary, if palpable, will felt as a firm swelling about the si 2 e of a 

walnut, which is slightly mobile and tender. 

An ovarian cyst is a common abnormality and often attains great size. It 
distorts the vaginal vault and is palpableasa swelling in the fomices, which has 
to be differentiated from fibroids or other uterine swelling. If sufficiently 
large, the cyst will be palpable through the abdomen as a swelling ‘arising out 
of the pelvis’, when it should be differemiaicd from a distended bladder, a 
fibroid uterus or ascites (p. 96). 

As the normal fallopian tube b not palpable, any thickening or induration 
that is palpable in the lateral fornix is abnormal. Such thickening is usually 
indicative of local inflammation or malignant spread from carcinoma of the 
cervix. Firm, painless, discrete or confluent nodules felt in the posterior fornix 
(pouch of Douglas) are usually an indication of widespread secondary mallg* 
nant deposits in the peritoneum (carcinomatosis peritonei). 

Finally, another satisfactory and often helpful method of deep ^Ivic 
assessment is simultaneous palpation of the vagina and rectum with the index 
finger in the vagina and middle finger in the rectum. It is especially useful foe 
assessment of swellings in the pouch of Douglas. 


THE ACUTE ABDOMEN 

Diagnosband management of acuteabdominal disorders depends onio^s^a* 
tion denved both from the history and from the examination. 


History 

The patient usually presents with acute ab domina l pain. In considering this 
sympt om, its site, severitvr radiation, character, time ^d^irc umstanccs of 
onset, and a ny_relieyins_fe3tu rcs are ail im portant. 

Site. Ask the patient to p oint to the sit e of maxima l pain with one finger. If 
painis experienced mostly in xheupper abdomen think o^j wrforat^ion of a gastric 
or duoden a l ulcer , c hoIecW^b or pancreatitis, it painlTlocated in the mid- 
abdomen, disease of the small bowel is likely. Pain in jhe right tliac fossa is 
comscu^y fossa 

women iw abdominal pain of acute onset is olien due to salpingitis, but 
ruptur e oT an ejt opiiLT pregnancy sliou!g~also be cbn^er ecl;~ttieroepstrual 
histbryls thuT^iro portant. The coexistence oi' severe back and abdominal,pain 
indicates a ruptured abdominal aneurysm ofa aisscciing aneurySthTWHen the 
parieta l ^ritoneum b irritaied. rain is i9t at the s it entlheaff ecrpdnrpan. but 
when t^vbceral peritoneum is predo^naatly involved pain b often refejred 
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Mi^ufitipo. Incr eastd frequency of micturition occurs both in ur inary iraci 
infcction^and in other lylvtc innammaeory disorders « well as in patients with 
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acute abdomen is o ut of plac e i n this bfto k. The student should consult an 
appropriate textbook of su rger y. What is intended hMelsT Very brier eg plana- 
tion ohh Vterms used and^o f the findin g on ^Ipr^tlnn iri acuteTnfla i ^a torv 
conditi ons of the perito neunL T he physical signs found on inspection (p. 85) 
and on a^cultation (p. 103) have alr^y been discussed'"' 


Gu arding Gu arding i^a n involi^ary reflex contraction of the muscles o f the 
abdominal wall overlyi ng an inflamed and peritoneum, producing 

lod lizedng idity. It in dicates localized peritonitis . V& Tiat is felton examinatio n 
is spasm of the m uscle, whi ch prevents palpation oT the underlvi 
Goa ding is seen classically in uncomplicated acute appen^idtj s. It is very 
importanT to distinguish th/s sign from s'oluntaTy contraction of nTuscIi 


m a patient with genera 
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pg nioneum , a trocar and jlanged cannuia (which can be fixcoto the skin wuh 
adneswe upe) sn^fd be employed. A liny incision should be made in the 
anaesthetized area of the skin and then ihf trocar and cannula inserted. A 
resistance is felt as the trocar perforates the parietal peritoneum. The trocar is 
then withdrawn from the cannula and the fluid drained into a bottle via a tube 
connecting the cannula to the bottle. The binder is then secured over the 
abdomen, which helps to promote drainage. The rate of flow, which should 
not be too fast, can bejcotttrollcd by means of a clip on the tubing. When 
aspiration is complete," the cannula should be withdrawn. The puncture 
wound is sealed with a pla^c dressing and a dry dressingapplied. Therapeutic 
drainage should, however, be avoided if possible as diuretics are preferable. 

The fluid withdrawn is sent for l»cteriological and cytologicalcxamination 
and chemical analysis. Transudates, such as occur in heart failure, cirrhosis 
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aod nephrosis, normally have a specific gravity less than I'OIS and a protein 
content under 25 g/litre. Exudates occurring in tuberculous peritonitis or in 
the presence of secondary deposits ustially have a specific gravity above 1*018 
and more than 23 g/liirc of protein. The distinction, hovfever, is somewhat 
unreliable. Tubercle bacilli may be demonstrated in the fluid in tuberculous 
peritonitis; blood-stained fluid strongly suggests metastases. Malignant cells 
may also be demonstrated in the latter condition, and in malignant ascites the 
fluid recurs rapidly after paracentesis. 


THE GASTROINTESTINAL TRACT 

Under this heading common and important methods of examining the stomach 
and duodenum t small and large intestine, (heJit}er,gaUbladder andpancreas will 
be described. 

Stomach and duodenum 

Intubation Intubation is used more for therapeutic than diagnostic pur- 
poses. In the former case it aids: (a) gastric decompression in intestinal 
obstruction and following abdominal surgery; (b) tul^ feeding in patients 
unable to swallow, or unconscious; and (c) gastric washouts prior to surgery in 
patients with pyloric holdup. Intubation is, however, a necessary preliminary 
to studies of gastric acid production. 

The nasogastric tubes are now made of soft plastic (Portex). The blind 
gastric end is round and weighted with metal to render it radiopaque. The 
lubricated tube is passed via a nostril and then swalloived. For gastric acid 
studies it should lie in the most dependent part of the stomach and this should 
be confirmed by screening. If required, the tip can usually be passed into the 
duodenum by lying the patient on his right side and tilted forwards. 

Gastric acid studies The patient should neither eat, drink nor smoke for 
eight hours before the study. After the lip’s position has been confirmed by 
screening, all resting fluid should be removed by gentle manual suction with a 
syringe. The patient should then cither sit upor lie on his left side, whichever is 
more comfortable. Constant manual suction is performed gently with a 20 ml 
syringe. It is usual to mfasure the basal acid output (BAO) and the maximum 
acid output (MAO), though the second Is the more informative. 

The basal aetd output is measured after all resting fluid in the stomach has 
been removed. The basal secretion is then collected over the next one hour by 
continuous aspiration, In normal persons it is no more than a few millilitres per 
hour, containing up to 10 mmol/1 of hydrogen ions. 

The maximum acid output is measured after the administration of the 
synthetic peptide (pentagastrin) of the hormone gastrin. 
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After the basal secretion has been measured for one hour, a dose of 
6.0 /ig/kg body weight of pentagastrin is given by subcutaneous injection. 
This causes a maximal acid secretion. After the Injection, the juice is collected 
for one hour. The total acid secreted in this hour is the AiAO. In normal 
subjects this may reach a maximum of 27 mmol/l/hour in males and 25 
mmol/l/hour in females. Patients with duodenal ulcer have normal or raised 
values (up to 50 mmol/l/hour), whilst those svith gastric ulcer and carcinoma 
have normal or low values. 

The insulin test This lest consists of the injection of insulin, which produces 
hypoglycacmia and thus stimulates the nucleus of the s’agus in the brain stem. 
Impulses then run down an intact vagal nerve and stimulate the production of a 
small amount of acid in the stomach. TTiis docs not happen after a complete 
vagotomy. Measurement ofgastricacid production after an injection of insulin 
thus tests the completeness of a vagotomy. This investigation is particularly 
helpful when a patient develops a recurrent ulcer following vagotomy for 
duodenal ulceration. The blood sugar has to fall below 45 m^lOO ml for the 
test to be valid and it is measured before and after insulin is injected by slowi.v. 
infusion 0.04 uniis/kg/hour. Aspiration is then carried out for 120 minutes. 
The patient should be watched carefully and given Intravenous glucose if 
severe hypoglycacmia occurs. A rise of acid secretion to 20 mmol/l/hour or 
more above basal unstimulated values probably indicates incomplete 
vagotomy. 

Plain radiographs Plain radiographs of the abdomen with the patient supine 
and in the erect position are of great value in cases of suspected peritonitis due 
to perforation of a gastric or duodenal ulcer, when gas may be seen under the 
diaphragm, usually on the right side. 

Barium meal The barium meal is a radiographic investigation in which the 
patient swallows a suspension of radiopaque barium sulphate, while the radio- 
logist observes its passage on a fluorescent screen or on the TV monitor of an 
image intcnsifier. Films are taken to provide a permanent record of any 
abnormality discovered, but, as in all barium examinations of the alimenury 
tract, screening is important. The barium meal is principally used in the 
diagnosis of gastric and duodenal ulcer and of gastric carcinoma. 

TTie barium-filled crater of a chronic gastric ulcer may be seen in the 
stomach as a projection from the wall (‘profile view’) or as a rounded deposit 
(‘en face’ view) with in either case muct^ folds radiating towards the crater. A 
duodenal ulcer is usually seen en face with a stellate appearance of the mucosal 
folds. Often no definite crater is seen, but the cap is deformed as a result of 
scarring, characteristically producing a trefoil deformity, sometimes with 
pscudo-diverticula. In cases of pyloric stenosis there is an increased amount of 
resting juice present and a grossly enlar^d stomach which empties extremely 
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dorrJr. Polypoid gasario csrdaosMS osnst iiDc?£r -dofccw 5n ^ist7rr?7i*7T7kN3 
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and the radioJognsJ thcrefort pays pardonisr^rtcnTion to the Tonoosal folds snd 
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Cardnomas involving the car^ and pylcjnx cansc ohsrocrivon and, if sma’il, 
may be diSicult to differenriate from ample lesaons. 

Endoscopy and biopsy Flexible fibrcopric gastrC5<cop£s allow rapid and 
safe examination tindex outpatient conditions whh the aid of local anaesthesia 
and li^t sedation (diazepam). By the use of suitable forward'Victiing and 
ride-viewing instruments it is posrible to set the whole of the oesophagus 
stomach and dnodenum. The instruments oanr a channel through which 
bbpst’ forceps ora bnzsh can he introduced to ohain srcdm«ts for hHtitJogical 
and cytolopcal examination. Such instruments are of groat value in differert- 
tiating benign from malignant lesions, assessing the response to treatment of 
benign gastric and duodenal ulcers, and in the rapid diagnosis of upper 
gastrointestinal bleeding. 

Small Intestine 

Estimation of faecal fats Faecal fat analy'sis is useful in the dentonstration of 
steatorrhoea (see (Dupter 7). 

Barium meal follow-through X-rays The small intestine may be slu Jic\l by 
uking (Urns of the abdomen at intervals after a barium mcaU Abnormalities in 
tbemmrii rime to the colon and in small bowel pauem, c.g. dilatation, narrow- 
ing, increase in trans>'ersc barring or flocculation, may be dcmonstratcvi in 
malabsorption states. Areas of narrowing with proximal dilatation, fistuli^c 
and mucosal abnormalities may be produced by Crohn’s disease. Small bowxl 
diverticida or neoplasms may also be demonstrated. 

The small baiael enema is an alternative to the barium meal and follow- 
through examination. This involves intubating the dumienum and |v»ssing 
small quantities of a non-flocculating barium suspension down the tube. This 
method is particularly v’aluable for detecting isolated focal lesions. 

Biopsy Biopsy of the small intestinal mucosa can be pcrformcvl using a 
spring-loaded capsule (the Crosby capsule). This capsule, about 1*5 cm long 
and 7 mm in diameter, contains a cutting blade which excises a small piece ol 
intestinal mucosa when negatis’c suction is applied to the thin lH^lylhcnc llti'e 
to which it is attached. The capsule is swallowed, and a small amount of 
radiopaque dye is injected, to check that it has passed through the pylOfUS. Ils . 
position in the small intestine can then be checked radiologlcally. Afrcr the- ' 
biopsy has been taken the capsule is pulled up and the specimen placed on 
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small piece of card in a preservative solution. It should be examined tmmedi' 
ately by the pathologist under a {ow*power microscope to assess the general 
appearance of the intestinal villi. 

Biopsy must always be preceded by a barium meal and follow-through 
examination, as the technique might be dangerous if the capsule were to lodge 
in a duodenal or jejunal diverticulum. 

The small intestinal biopsy b of particular importance in diagnosis of the 
malabsorption syndrome, where a flat mucosa is seen in place of the usual 
multiple vilU. For further tests of intestinal function, such as the xylose and 
lactose absorption tests, special textbooks should be consulted. 

Colon, rectum and anus 

Proctoscopy The anal canat and lower rectum can be readily visualized wttha 
proctoscope. Place the patient in the position described for rectal examination 
and gently pass the lubricated instrument to its full depth. Remove the 
obturator and inspect the mucosa as the instrument is slowly withdrawn. Piles 
are seen as reddish/blue swellings which bulge into the lumen of the instru- 
ment. The internal opening of an anal fistula, an anal or low rectal pohm and a 
chronic anal fissure are other abnormalities that may be seen. 

Sigmoidoscopy It is often necessary to examine the rectum and colon more 
fully than is possible by proctoscopy, and in such cases the sigmoidoscope is 
employed. Sigmoidoscopy requires skill and experience. In accomplished 
hands the instrument can be passed for 30 cm. The procedure causes little 
discomfort and anaesthesia is unnecessary. 

Proctitis, polyps and carcinomas may be seen and biopsies taken. Sig- 
moidoscopy is particularly useful in the differeniial diagnosis of diarrhoea of 
colonic origin. 

In suspected amoebic dysentery, the mucous membrane may be inspected 
and portions of mucus and scrapings flom the ulcer may be removed using a 
flexible sigmoidoscope and examined microscopically for amoebic cysts. 

Barium enema Barium suspension is introduced via a tube into the rectumas 
an enema and manipulated around the rest of the colon to fill it. Screening is 
performed by a radiologist and films taken. The barium is then evacuated and 
'further films taken. By this means, obstruction to the colon, tumours, diver- 
ticular disease, fistulae and other abnormalities can be recognized. 

If, following evacuation, air is introduced into the colon, detailed study of 
the mucosa is facilitated. This method is especially valuable for detecting small 
lesions such as polyps and early tumours (Figs. 5.31 and 5.32). 
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Fig- 5.31 Barium enema with air contnst. The right colon is outlined by barium sulphate, and 
the rectum, left colon and part of the transversecoloaareoutliaed by air with a ihm mucosa) layer 
of banum sulphate. The patient is lying on his right side, thus allowing the air to fill the left side of 
the large bowel. Note the normal haustral pattern in the colon and the smooth appearance of the 
rectum. The anal canal can also be seen. 
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Colonoscopy The use of flexible fibreoptic colonoscopes requires consider- 
able skill and should be restricted toexperts. It is frequently possible to inspect 
the whole of the colonic mucosa round to the caecum. Biopsies can be taken 
and pedunculated polyps removed by the use of diathermy snare loops, which 
thus do away with the need for laparotomy to excise such polyps. 


The liver 

Biochemical tests of liver function are used in the diflerentia! diagnosis of 
jaundice, to detect liver cell damage in other disorders and to monitor the 
results of surgery of the biliary s}'stem and pancreas. These include urinary 
urobilin, plasma bilirubin, alkaline phosphatase, serum aminotransferases, 
plasma proteins, plasma prothrombin and the sulphobromophthalein excre- 
tion test. 

Isotope scan A radioisotope of lechnetium or colloidal gold is injected i.v. 
and is taken up by the reticuloendothelial system. A gamma camera is used to 
show the size and shape of the liver. Abnormal areas take up more, or less, 
isotope than normal; examples are primary or secondary hepatic tumours, 
abscesses and cysts. 

Ultrasound scan A probe, emitting ultrasonic pulses, is passed across the 
liver and surrounding areas. Echoes detected from within the patient are 
received with a transducer, amplified and suitably displayed. The technique is 
of particular value in the diagnosis of fluid-fdled lesions such as cysts and 
abscesses and in detecting intrahepatic bile ducts. 

CT scannmg Computerized axial tomography can be used to produce cross- 
sectional images of the liver and other inira-abdommal and retroperitoneal 
organs (pp. 159-160). This technique is of great value in the investigation of 
patients with disease of these organs. 

Exploration of liver for liver abscess Liver abscesses due to Entamoeba 
histolytica are nearly always found in the right lobe. When suspected clinically, 
their presence and position may be demonstrated and localized radiologically 
or by fsocope or ulcrasound scanning. Wccromdazote (Flagyl) 800 mg three 
times a day for ten days is now the first line of treatment and cures the great 
majority of cases. Where there is a lack of response to treatment after five daj's, 
exploration by needle aspiration for diagnostic and therapeutic purposes may 
be perfonned. 

The procedure is conducted under local anaesthesia and strict asepsis. A 
needle of wide enough bore to admit a thick pus(a stout, old fashioned lumbar 
puncture needle is suitable) is selected and a piece of adhesive tape is wound 
around it 9 cm from its point. The needle is entered either at the site of 
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iTiaximum tenderness or in the right 8th, 9th or 10th intercostal space in the 
midaxilbry line, and passed medially in a horironial plane to a maximum depth 
of9 cm. By this means the whole of the right lobe of the liver may be explored. 
When pus is encountered, strong suction has to be employed to remove as 
much of the pus as possible and this is done with the aid of a two-way syringe. 
As the pus is removed, it may be replaced by a suitable volumeof air (about half 
the volume of pus removed). The patient is then X-rayed in several positions to 
determine the exact site and size of the abscess, and to allow the effect of 
treatment to be followed. s 

Needle biopsy of liver For many years needle biopsy was the standard 
method used in the diagnosis of liver abscess. In the last few decades it has been 
used to obtain material for histological study. Whilst needle biopsy can be 
conducted under mild sedation and local anaesthesia, it should be carried out 
only in hospital under supervision and blood should be available for trans- 
fusion if necessary. Generally the method is safe and reliable, butthe're is a tiny 
but definite mortality from the procedure due to leakage of bile and/or blood 
into the peritoneal cavity from the puncture site. The procedure should 
therefore always be regarded as a potentially dangerous investigation and 
should be performed only by those well trained in the technique. Contra- 
indications include patients with a bleeding diathesis, deep obstructive faun- 
dice or ascites. 

Selective an^ography of coeliac axis and hepatic artery Angio^aphy isnot 
commonly employed in the investigation of hepatic disease, since it is au 
invasive technique that demands considerable skill on the pan of the radiolo- 
gist. A catheter is passed retrogradely upihe aona from a femoral puncture; its 
up is manipulate into the coeliac axis and thus into the hepatic anery. 
Radiopaque contrast material may then be injected to demonstrate the hepatic 
vasculature. The technique is occasionally valuable in dcmonstiating abnor- 
mal vascular patterns m isolated lesions, particularly in malignant disease, 
when other methods have failed. 

Gallbladder and bile ducts 

The main functions of the gallbladder are to concentrate and store hepatic bile, 
and to empty this bile uilo the duodenum after appropriate stimuli. The organ 
IS investigated by performing ffraffMecyt/ograpAy. This procedure depends on 
the fact that certain iodine-containing compounds, when absorbed from the 
gastrointestinal tract, are excreted by the liver and concentrated in the gall- 
bladder, thus rendering it opaque. 

Apart from a non-functiomng gallbladder, radiolucent stones, abnormali- 
ties of the wall of the gallbladder, a n atomical variations, and failure to contract 
in response to a fatty meal may also be demonstrated. 
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Intravenous cholangiography Intravenous cholangiography is used to 
demonstrate the bile ducts. The technique depends on the fact that an intra- 
venously administered iodine-containing compound is excreted by the liver in 
the bile in such a concentration that it is radiopaque, and therefore does not 
depend on the concentrating power of the gallbladder as in cholecystography. 
As with cholecystography it cannot be performed in the jaundiced patient. 

Of particular interest are the width of the common bile duct (usually less 
than 10 mm), the presence of stones seen as radiolucent filling defects, and the 
entry of dye into the duodenum. A dilated duct nearly always signifies an 
abnormality. 

Percutaneous transhepatlc cholangiography Percutaneous transhepatic 
cholan^ography is a very useful investigation in patients with jaundice due to 
obstruction of the main bile ducts. The site of the obstruction due to rumours 
of the head of the pancreas, or iatrogenic and malignant bile duct strictures can 
be accurately localized and differentiated. The information gained prior to 
laparotomy is of great value to the surgeon. 

ERCP (endoscopic retrograde cbolan^opaocreatography) The develop- 
ment of a side-viewing fibreoptlc duodenoscope meant that the duodenal 
papilla could be readily identified. Biopsy and brushings of the papilla can be 
taken for histological and cytological examination. The papilla may be cannu- 
lated and then injected with dye to display the common bile ducts and 
pancreatic duct and thus demonstrate abnormalities in theu- outline or lumen. 
The technique is particularly useful in the rapid diagnosis and localization of 
the different causes of jaundice due to obstruction of the main bile ducts, m 
demonstrating the bile ducts where intravenous cholangiography has failed, 
and in the speed with which obstruction may be eliminated as a cause of 
jaundice in those patients with cholestasis. 

Ultrasonic scan (see p. 129). This technique is being used increasingly in 
the diagnosis of gallbladder disease and the detection of gallstones in both the 
gallbladder and bile ducts. 

The pancreas 

Lundh test The Lundh test relies on an assessment of tryptic activity m 
pancreatic juice collected following duodenal intubation and uidirect stimula- 
tion of the pancreas by prior ingestion of a meal. Where the mean tryptic 
activity is less than 6 lU/litrc, exocrine insufficiency is present. The test is 
reliable in experienced hands and is cheap and simple to perform. 

Triple test The triple test is so called becuse it consists of three parts. A 
special double lumen tube is swallowed and then screened into positioirin the 

/ 
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duodenal loop. It has a weighted bulbous end and contains two sets of holes, 
one for duodenal and the other for gastric aspiration. The latter set of holes 
prevents contamination of the duodenal aspirate. 

1 Exocrine function. After a short period allowed for stabilization, secretin Is 
injected and duodenal aspirate collected continuously over the next 30 min- 
utes. Pancreozymin (cholecystokinin) is then infected and the process 
repeated. The volume of aspirateand concentration and output of bicarbonate, 
amylase, lipase and trypsin are then measured and calculated. Patients with 
carcinoma of the pancreas, particularly of its head, produce low volumes of 
low enzyme levels. I^tients with chronic pancreatitis secrete low volumes, the 
juice containing low levels of bicarbonate and normal or low enzyme levels. 

2 Cyiohgf. Fresh aspirate is examined fot malignant cells stained by the 
Papanicoloau method. Interpretation, however, is diiticuU and requires an 
experienced cyiologist. 

3 Hypotonic duodenography. When the first two parts of the test are com- 
pleted, an anti-spasmodic drug (Buscopan) is injected which paraly’scs the 
duodenum. A small amount of barium is injected down the duodenal lumen of 
the tube followed by 100 ml of air. This delineates the wall of the distended 
duodenum; ampuliary carcinomas, and irregularity and distortion of the 
medial wall due to infiltration by a carcinoma of the head of the pancreas, may 
be visualized. 

The triple test is more complex, and more unpleasant for the patient, than the 
Lundh test. In experienced hands the procedures should be regarded as 
valuable screening methods for pancreatic disease, especially where the follow- 
ing more sophisticated investigations are not available. 

ERCP The ERCP procedure (p. 131) can display the entire pancreatic duct 
system. It is therefore valuable notonly in thediagnosisofchronic pancreatitis 
but also in defining those cases which surgery could benefit. 

After stimulation with secretin, pure pancreatic juice uncontaminated with 
duodenal content may be collected from the duct and cytological examination 
performed. This provides a better success rate (about 50%) in the diagnosis of 
pancreatic carcinoma than the similar examination in the triple test. The 
procedure should not be performed in patients with acute pancreatitis or those 
with suspected pseudopancreatic cysts. 

Ultrasound and CT scans These are both useful methods in the diagnosis 
of pancreatic disease. Each method can differentiate solid from cystic lesions 
greater than 2.5 cm in size and the success rate in diagnosis is around 70% . 
Ultrasound is particularly useful in the diagnosis of true and pseudopancreatic 
cysts. 


The urine 


Physical examination, 133 
Chemical examination, 136 
Microscopical examination, 14S 
Bacteriological examination, 150 
Estimation of renal function, 152 



Sir Robert Hutchison used to say that the ghosts of dead patients do not ask 
why w’e did not employ the latest fad of clinical investigation; they ask ‘Why 
did you not test my urine?’ or ‘Why did you not put a finger in my rectum?’ 

To the risk that the urine may not be tested at all, new dangers have been 
added, in that urine testing is increasingly delegated to nDn*medical persons, 
who may be inadequately trained in the performance and interpretation of the 
tests they use and unaware of their importance. All doctors and students 
should be thoroughly conversant with urine testing, which is an essentia! part 
of any medical examination. 

Urine passed into a clean vessel is suitable for routine urine resting. Special 
methods of collection, designed to reduce contamination from urethra and 
vestibule, are desirable for microscopic examination (p. 145) and essential for 
bacteriological examination (p. ISO). 

The urine should be examined physically, chemically, microscopically and 
bacteriologically. 


PHYSICAL EXAMINATION 

Attention should be paid to the following points: quantity; colour and trans- 
parency; specific gravity; and naked-eye ^aracteristics of the deposit. 


Quantity 

The normal quantity of urine passed daily varies widely, from 700 to 2500 ml, 
depending on the fluid intake. Normally, very much more urine is excreted 
during the day than during the night. An increased excretion of urine occurs 
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In diabetes insipidus, on the other hand, the specific gravity may fail almost to 
that of distilled water, and this may also happen in compulsive water drinking. 

Normally, the concentration of the urine, as reflected by its specific 
gravity, varies considerably from time to time. As renal failure develops, the 
kidneys progressively lose their ability to concentrate and dilute urine, whose 
specific gravity approximates more and more to 1,010 (the specific gravity of 
the glomerular filtrate) until eventually the urine is isotonic with plasma water. 
This is a simple and useful test of renal function which does not need labora- 
tory facilities. The specimen passed on rising is usually tested for this purpose, 
as It is often the most concentrated that ts fussed in the day; however, this is not 
invariably so, and it may be helpful to test all specimens passed during a 
24-hour period. If the specific gravity of this, or any other sample of urine, 
e.Yceeds I.OIS it can be assumed that renal concentrating power is normal. 
Failure to achieve this does not mean that concentrating power is defective, 
because a period of fluid deprivation longer than overnight is required to 
achieve maximum concentration, but care must be taken that the patient does 
not become too dehydrated. 

Nnhed-eyo characteristics of the deposit 
Normal unne is perfectly clear and transparent when voided. After it has stood 
for some ume a deposit of ‘mucus* appears in it. This forms a woolly cloud, 
which usually settles to the bottom of the glass, but if the urine is of high 
specific gravity it may be in the middle or at the top. If traces of blood ate 
present in the urine, the cloud of 'mucus* may have a brownish tint. 

Phosphates, urates and uric acid may precipitate in normal urine. Phos- 
phates produce a white deposit when the urine is alkaline; warming increases 
their deposition because (he urine becomes more alkaline due to the loss of 
carbon dioxide. They dissolve after acidification with acetic acid. Urates and 
uric acid form faintly pink deposits, particularly if the urine is concentrated or 
highly acidic; they disappear on warming or adding sodium hydroxide. Al- 
though usually of no significance, they may appear when purine breakdown is 
increased, as in myeloproliferative disorders, especially after treatment, when 
they may obstruct renal tubules acutely, or may form stones which themselves 
can obstruct the calyx, renal pelvis or ureter and cause colic. 

Abundant leucocytes and bacteria may give the urine a turbid appearance; 
a gross deposit of yellow-white pus may rarely be formed. Gross haematuria 
may produce a red deposit. 


CHEMICAL EXAMINATION 

Many of the traditional chemical tests for urinary constituents have been 
replaced for routine purposes by commercial tablet or reagent ‘stick’ or ‘strip’ 
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tests. Some of these wj]] be described briefly, but for full details the manufac- 
turers* literature should be consulted. This is especially necessary when a 
‘combination’ indicator strip, e.g. Mulustix, which tests for several different 
constituents of urine, is used because it is easy to confuse the colour bands, or 
to read the individual indicator areas at the wrong time. 

In general the reagent strip is dipped briefly into the urine, its edge then 
being run against the rim of the urine container to remove excess moisture. 
TTie strip is held horizontally (to prevent the mbcingof chemicals from adjacent 
bands) and the colour changes are noted at the times specified. Different bands 
are read at different times. Failure lo follow the manufacturer's instructions 
exactly, or failure to keep the reagents in a satisfactory condition, will result tn 
incorrect deductions. The indicator ends of reagent strips should not be handled, 
and urine for testing should be collected in clean containers, free from antisep- 
tics or detergents. 

pH 

It is customary to test the reaction of the urine with pH indicator papers or 
commercial reagent test strips, but the result is rarely important except when a 
drug has been given with the intention of altering the pH for therapeutic 
purposes. Normal urine is nearly always acid. Rarely is it repeatedly neutral or 
alkaline when the patient is not taking alkalis, and this may indicate impair- 
ment of the ability of the tubules to eliminate acid. This can be confirmed by 
accurate measurement of the pH of the urine after giving ammonium chloride 
to the patient (p. 154). 

Proteins 

Before doing the ‘traditional’ tests for protein, it is essential that the urine 
should be absolutely clear and it may therefore be necessary to filter it. If the 
urine remains turbid after it has been filtered more than once, bacteria are 
probably present and the protein concentration is then best tested with com- 
mercial reagent strips. If the turbidity is due lo urates, it will disappear when 
the urine is heated; if due to phosphates it will disappear after acidification. 


Tests for protein 

Commercial reagent strips The band for testing protein on commercial 
reagent strips (e.g. Multistix) is impregnated with buffered leirabromophenol 
blue and changes from yellow to various shades of green depending on the 
concentration of protein in the urine. The colour of the indicator area on the 
strip is compared with the colours on the manufteturer’s chart after the strip 
has been transiently dipped in the urine; the colour change is immediate, but 
the time of reading is not critical. The test is most sensitive for albumin, and 
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the amount of albumin present in nonnal urine (up to 150 mg/1) may be 
indicated on the strip as a trace. Fluorescent light may make appreciation of 
the colour change difTIcult. The test is sensitive, scmi-quantitaiive, quick and 
convenient, and is therefore widely used. It is less sensitive for globulin than 
albumin, and may give a negative result with urine containing Bence Jones 
protein; false positive results may occur if the urine is very alkaline, contamina- 
ted with certain detergents, and during treatment with phenothiazines. 

The salicylsulphonic acid test The salicylsulphonic acid test for protein is 
simple, very reliable, semi-quantitative and does not require heat. However, it 
is less convenient than the commercial buffered strips, and is no longer in 
general use in the United Kingdom. 

Filler the urine if cloudy. To 5 ml in a test tube add 20% salicylsulphonic 
acid, drop by drop. The presence of protein is indicated by a cloudy precipi- 
tate, best seen against a black background, but up to 25 drops may be required 
before it forms. Continue to add salicylsulphonic acid until no more precipitate 
occurs. For ordinary purposes it is sufficient to express the amount present asa 
haze, cloud or granular precipitate, a haze of protein representing about 20 mg 
per 100 ml; a heavier deposit may fallowed to settle (which may take an hour 
or so) and the quantity express^ as the proportion of the total urine volume 
occupied by the deposit. If this proportion is one half, the urine contains about 
10 g protein/ 1 . False positive results may be due to the presence of radio- 
graphic contrast medium; they may also occur with the urine of patients 
treated with sulphonamides, tolbutamide, para-aminosalicylic acid or large 
doses of penicillin, or if the urine contains a lot of unc acid. 

The boiling test The boiling test is a satisfactory test for protein but is rather 
messy and less convenient than the salicylsulphonic acid test. 

Fill a small test tube two-thirds full of urine which, if cloudy, has been 
filtered. If the urine is alkaline, add a small piece of iadicator paper to the 
urine, then add 10% acetic acid, drop by drop, mixing thoroughly after each 
drop until pH 5 is reached. Incline the tube at an angle, boil the top 2 cm overa 
flame while holding (he bottom of the tube and examine against a dark 
background. A cloudiness indicates the presence either of protein or of phos- 
phates, which have precipitated because loss of carbon dioxide on boiling has 
made the urine more alkaline. If the precipitate disappears on adding acid it 
was due to phosphates; if it persists protein is present. If more than a light 
cloud persists boil all the urine, acidifying until no more protein is precipi- 
tated. Allow to settle and express semiquantitatively as described for the 
salicylsulphonic acid test. The boiling test is comparable in sensitivity to the 
latter test. 

Treatment with tolbutamide or large doses of penicillin or the presence of 
radiographic contrast medium may result in false positive results. 

If proteinuria is detected by eit^r the salicylsulphonic acid or boiling lest, 

) 



Chemical examination 139 


but not by Multislix, the presenceof Bence Jones protein should be suspected. 
This is confirmed if a precipitate forms as the urine is heated to about 45“C, 
only to disappear on boiling and re-precipitate during cooling; however, more 
sophisticated laboratory tests may be needed to detect it. 

Esbach’s albuminometer Urine protein concentration can be measured 
more accurately, but simply, using Esbach’s albuminometer. The method is 
not often used. In it, picric and citric acids are added to the urine but, because 
the amount of coagulum depends on the type as well as on the amount of 
protein, the result is only approximate, and the method is perhaps best used for 
the serial assessment of protein concentration in an individual patient. 

The instrument consists of a thick graduated glass tube. Make up Esbach’s 
reagent by dissolving 10 g picric acid and 20g citric acid in about 900 ml boiling 
water; allow to cool and make up to 1 litre with water. Filter the urine if not 
clear, and if alkaline render slightly acid with acetic acid. If the specific gravity 
is 1.010 or more it should be reduced to about 1.008 with water, the dilution 
factor being noted so that subsequent correction of the measured protein 
concentration can be made. Fill the tube with urine up to the mark ‘U’. Pour in 
the reagent up to the mark ‘R’. Close the tube with the rubber stopper and 
gently invert it several times to mix. Leave for 24 hours, then read off the 
upper level of the coagulum against the scale, whose figures represent grams of 
protein per litre of urine. 

If the protein concentration exceeds 4 g per litre, greater accuracy can be 
obtained by repeating the test after dilution of the urine. However, protein 
concentrations of less than 1 g per litre cannot be properly measured. 

Significance of proteinuria 

Normally less than 150 mg protein is excreted in the urine over a 24-hour 
period, and random samples contain less tlwn 20 mg/1. This rarely produces 
more than a trace reaction with commercial reagent sticks. It should be 
remembered that all these tests estimate protein concentration, not excretion 
race, and as it is the latter which is of interest, considera tion should be given to 
the amount of urine passed on the day of the test. One-third of protein in 
normal urine is albumin, identical with plasma albumin and apparently fil- 
tered through theglomenilus. Two-thirdsconsistsofglobulins, somcofwhich 
are derived from plasma globulins, some originating in the renal tubules, and 
others from the lower urinary tract, e.g. prostatic and urethral secretions and 
semen; Tamm-Horsfall profeia, a high molecular weight protein thought to be 
formed in the tubules, is the major proteinaceous non-cellular constituent of 
casts. 

Fever and exercise may transiently increase urinary protein excretion in 
otherwise healthy people. Orthostatic proteinuria denotes the finding of pro- 
tein in urine collected during the day, but not in the first urine passed after 
rising; it is usually of no importance save that it may lead to the mistaken belief 



that the kidneys are damaged. Peisbtent proteinuria usually indicates the 
presence of renal disease, but the amount docs not indicate the severity of the 
disease. Proteinuria may also be due to cxtrarenal disease, such as congestive 
heart failure. Diseases alTecting the lower urinary tract usually cause only 
slight proteinuria. 

Blood and Its derivatives 

Whole blood may appear in the urine (haematuria) or blood pigment may 
appear without corpuscles (hamogiohinuria'). Both conditions give positive 
chemical tests for haemoglobin, but can be d tfrercniiatcd by microscopy of the 
urine deposit for red cells. 

Very small numbers of red cells, such as may be found for several days after 
an attack of renal colic, and in bacterial endocarditis, cause no discoloration of 
the urine. Larger numbers give it a peculiar opaque appearance to which the 
term ‘smoky’ is applied, and more siill produce a brown or red colour, the cells 
often settling to form a similarly coloured deposit- 

Tests for blood 

Reagent strips A commercial reagent strip, e.g. Multistix, is momentarily 
dipped in a fresh uncentrifuged well-mixed sample of urine and the test area of 
the strip examined 2S seconds later. An even colour change from cream to 
green or blue indicates the presence of haemoglobin or myoglobin^ a patchy 
discoloration suggests that blood is present. The test depends on the oxidation 
of onhotoluidine to a blue pigment, the reaction being catalysed by the globin. 
Therefore the use of stale or infected urine {containing peroxides produced by 
proliferating bacteria) or the presence of other oxidants (e.g. sodium hypo- 
chlorite antiseptic solution) may give a false positive reaction, and reducing 
agents (as in patients taking ascorbic acid) a false negative one. 

Significance of blood and blood pigments in urine 
Mcnsuual contamination is*thc most common cause of blood in the urine. 
Otherwise this « usually due to disease of kidney, ureter, bladder or urethra, 
although exercise may occasionally cause hacmatuiia in healthy persons. The 
site of bleeding cannot be detennined by examination of the urine unless the 
red cells form casts, which impliestbat there is bleeding into the renal tubules. 

Haemoglobinuria may occasionally foUovp strenuous exertion in normal 
people but in disease may be due to haemolysis within blood vessels (as after 
mismatched blood transfusion) or in urine (as when blood cells lyse in dilute 
urine). Myoglobinuria is uncommon; it too can be produced by hard exercise 
and by muscle damage, such as found in crush injuries or in certain metabolic 
myopathies. 
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Urine which contains blood or haemoglobin must contain some protein, 
and it is often diflicult to say whether the blood is sufficient to account for all 
the protein present or whether proteinuria exists in addition. If human blood is 
added to normal urine in an amount sufficient to produce distinct smokiness, 
the quantity of protein amounts to merely a trace. Even when the quantity 
added is sufficient to render the urine distinctly red, the amount of protein is 
only about 0.5 g/1. 

Sugars 

Several reducing sugars may be found in the urine. Glucose is by far the most 
important of these. In normal people it occurs in amounts too small to be 
detected by the usual methods employed, but if it is so detected its presence 
may be regarded as pathological. Glycosuria may be secondary to excessive 
blood glucose levels, as in diabetes melHtus, or to defective renal tubular 
reabsorption— ‘renal’ glycosuria. If the glycosuria is accompanied by un- 
doubted symptoms of diabetes meliitus the diagnosis is not in doubt. If no 
symptoms are present a random estimation of blood glucose concentration may 
confirm the diagnosis, although a formal glucose tolerance test is sometimes 
required. 

The other reducing sugars which may be found in urine include lactose, 
fructose, pentose and galactose. Lactosuria occurs in late pregnancy and during 
lactation. Pentosuria, like galactosuria and fructosuria, is usually due to a rare in- 
born error of metabolism, but may follow the eating of large quantities of certain 
fruits, such as plums, cherries and grapes, h should be noted that sucrose is a 
sugar, but not a reducing one and, as unenlightened examiners have found to 
their embarrassment, artificially loading the urine with this substance does not 
produce a positive Clinicest. 

Reducing substances which are not sugars may occasionally be found in the 
urine. Thus homogentisic acid (present in aJcapionuria, a rare inborn error of 
meubolism) and treatment with ascorbic acid, cephalosporins, nalidixic acid 
or aspirin may give a positive result with tests for reducing sugars. Similarly, 
Clinitest is used to ensure that formaldehyde, which also gives a positive 
reaction, has been thoroughly washed out of artificial kidneys sterilized with 
this subkance, before they are used. 

Tests for reducing substances 

The presence of a reducing substance (glucose or otherwise) in the urine may be 
detected using Benedict’s test or Clinitest tablets. Commercial strip tests are 
specific for glucose, so non-glucose reducing substances do not affect them. 

Benedict’s test To 5 ml of Benedict’s reagent add 8 drops of the urine, boil 
for2 minutes and allow to cool. Ifareducingsabstance is present, a precipitate 
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will appear, varj’ing from a lighl gcecti turbidity to a red precipitate. If the 
reduction is due to glucose, the test gives approximately quantitative results: 
Light green turbidity Q.i>^.S g/dt sugar 
Green precipitate 0,5-!.0 g/dl sugar 

VcHqw precipitate LO-2.0 g/dt sugar 

Red precipitate 2.0 g/dl sugar or over 


Clinitest This is a convenient modification of Benedict’s test, in which the 
ingredients are present in a tablet and the necessary heat is provided by the 
interaction of sodium hydroxide and citric acid. Five drops of urine are placed 
in the test tube using the dropper provided. The dropper Is rinsed and lOdrops 
of water are added. One Clinitest tablet is dropp^ into the tube and the 
resulting reaction observed. Effervescence occurs, followed by boiling. Fif- 
teen seconds after the boiling has ceased, the tube should be shaken gently and 
the colour of the contents compared with the colour scale provided. If the 
solution turns blue, the result is negative. When a reducing substance is 
present, the copper sulphate in the solution is convened to cuprous oxide, 
causing the colour change through green (0.5%) to orange (2%), If a transient 
orange ‘flash* is seen during effen'escence it indicat es that the urine contains at 
least 2 g/dl reducing substance irrespective of the final colour. 

Reagent strips These tests, e.g. MuUistix, Diastk, are specific for glucose, 
but less easy to quantify than Climtesi. The reagent strip is dipped transiently 
in the urine and the colour of the test area is compared with the maker's colour 
chan several seconds later. A change from brown or blue through green 
indicates that the urine contains an abnormal amount of glucose. The test is 
semi-quantitative. 

The tests are based on glucose oxidase or hexokinase enzyme reactions. 
The manufacturer’s instructions should be followed carefully, because the 
time at which the colour change occurs should be recorded. The nature of the 
colour changes themselves vanes with the type of strip used. The tests are 
highly sensitive unless inhibited by a h^h concentration ofascorbic acid in the 
urine, such as may occur with the oral administration of some tetracycline 
preparations. False positive reactions may be given by strong oxidizingagents, 
such as certain antiseptics, bleaches and detergents. 


Ketones 

Aceto-acetic acid and acetone (as well as hydroxybutyrie acid, which is not a 
ketone) may appear in the urine of patients with severe diabetes mellitus, and 
after starvation or prolonged vomiting. The ketones may be detected using 
Roihera’s nitroprusside test or one of its modificauons such as Keiostix or 
Acetest, all of which are very sensitive. Severe degrees of ketonuria may be 
tested for using the ferric chloride (Guhardt) test. 



Chemical examination 143 


Tests for ketones 

Rotbera’s test The urine must be fresh and unboiled because aceto-acetic 
acid is easily decomposed. 10 ml of urine is saturated with ammonium sulphate 
by adding an excess of the crystals; 3 drops of a strong freshly prepared 
solution of sodium nitroprusside and 2 ml of strong ammonia solution are then 
added. A deep permanganate colour is produced. This test is given both by 
acetone and aceto-acetic acid but by no other substances that may occur in 
fresh urine. If Rothera’s test is negative, ketones are absent. 

Acetest This is a modification of Rothcra’s test in tablet form. One drop of 
fresh urine is allowed to fall on an Acetest tablet on a clean white surface. A 
purple discoloration of the tablet 30 seconds later indicates the presence of 
aceto-acetic acid or acetone, and the amount can be estimated roughly by 
comparison with the maker’s colour chart. 

Reagent strips A reagent strip is dipped momentarily in the fresh urine. A 
mauve colour of the lest end of the strip after 15 seconds constitutes a positive 
result. The test is semi-quaniitaii\'e. False positive results may occur if the 
urine contains sulphobromophthaiein, phenylketones or metabolites of L-dopa. 

Geihardt’s test 10% ferric chloride solution is added drop by drop to 5 ml of 
urine in a test tube. A precipitate of ferric phosphate usually forms, but 
disappears again when more ferric chloride is add^. The solution becomes 
brownish-red if aceto-acetic acid is present. 

Aspirin and other salicylates, phenothiazines, phenol and some other drugs 
give a similar colour with ferric chloride. Boiling for about 5 minutes (before 
adding the ferric chloride) destroys aceto-acetic acid, but the other substances 
which react similarly with ferric chloride arc unaffected. If, therefore, urine 
which has been boiled still gives the ferric chloride reaction, it may be i^erred 
that the reaction was not due to aceto-acetic acid. Boiling after adding ferric 
chloride destroys the colour, whether ihb is due to aceto-acetic acid or to other 
substances. 

A positive ferric chloride reaction is obtained only if aceto-acetic acid is 
present in considerable amount. If the urine reacts to Rothera’s test but not to 
ferric chloride, it may be inferred that only small quantities of ketone bodies 
are present. If both are jxisitive, the patient has a ketosis of considerable 
severity, demanding urgent treatment. 


Bile pigments 
Bilirubin 

Bilirubin is the end product of metabolism of haem, contained in proteins such 
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as haemoglobin and myoglobin, and formed mainly in reticuloendothelial 
cells. Normally bilirubin is transported in plasma in an uncon)ugated form, 
which is lipid soluble and strongly bound to protein, and therefore not 
excreted in the urine. Bilirubin is conjugated to form diglucuronide during its 
secretion into bile. This compound is water-soluble and less tightly bound to 
albumin, and can potentially pass across the glomerulus. In health bilirubin b 
not found in urine because it docs not normally circulate in this form. 

The finding of bilirubinuria in a jaundiced patient suggests that the jaundice 
is due to the appearance of conjugated bilirubin in the plasma, resulting from 
hepatocellular damage or hepatic obstruction. Jaundice due solely to uncoa- 
jugated bilirubin, as in intravascular haemolysb, is not associated with 
bilirubinuria. 


Urobilinogen and urobilin 

Bilirubin secreted by the liver into bile is reduced by intestinal bacteria to 
urobilinogen, some of which is reabsorbed into the portal circulauon to be 
excreted into bile by the liver again (entcrohepatic circulation). A small 
amount reaches the systemic circulation and is excreted into urine. The 
colourless urobilinogen oxidises to the pigmented urobilin on standing, and, if 
present in quantity, colours the urine orange. Estimation of the urinary 
urobilinogen may be useful in several circumstances. Absence of urinary 
urobilinogen in a patient with obstructive jaundice indicates that the obstruc- 
tion is so complete that no bile pigment is reaching the intestine. In a patient 
without jaundice, urobilinogenuria may imply that a normal liver is unable to 
cope with an unduly large load of urobilinogen or that adamaged liver is unable 
to excrete the normal amount of urobUmogen coming to it via the entcro- 
hepatic circulation. The first circumstance is found during haemolysis of red cells 
which may be insufficient to cause cUnkai jaundice and which does not 
produce bilirubinuria. The second occurs in the pre-icteric stage of infective 
hepatitis and in diffuse diseases of the liver such as severe cirrhosis when it may 
be accompanied by bilirubinuria. 


Tests for bile pigment 

Bile pigment makes the urine yellow or brownish in colour but this Is not 
specific for bile. A crude test for its presence is to shake the urine in a test 
tube: a positive result is given by the fonnation of a stable yellow froth, the 
stability of which is due to the presence of bile salts and the colour to bilirubin. 
Ictotest is a more sensitive and relbble test for bilirubin. 


Ictotest Five drops of urine are placed on the test mat provided. One Ictotest 
tablet is placed in the centre of the moistened area. Two drops of water are 
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placed on the tablet and allowed to flow onto the mat and the colour change on 
the mat (not the tablet) is observed 30 seconds later. If bilirubin is present the 
mat turns bluish purple. A pink or red colour should be ignored as should any 
discoloration of the tablet. Chorpromazine in large quantities may produce a 
false positive result. 

Ehrlich's aldehyde test and reagent strip tests An excess of urobilinogen in 
the urine can be detected by Ehrlich’s aldehyde test or by the commercial strip 
test modification of this reaction. Colourless urobilinogen condenses with 
Ehrlich’s aldehyde reagent in acid solution to form red dyes which can be 
extracted by a mixture of amyl and benzyl alcohols. The test must be per- 
formed on fresh urine because on standing urobilinogen undergoes spontan- 
eous oxidation to urobilin, which does not give the reaction. Porphobilinogen 
(which is excreted in the urine in certain types of porphyria and condenses to 
porphyrins on standing, giving stale porphyric urine a port wine colour) also 
produces a red colour in the test, but the colour is not extracted into the alcohol 
phase. 

I ml of fresh urine at room temperature is mixed with 1 ml of Ehrlich’s 
aldehyde reagent (2 g paradimethylamlnobenzaldehyde, dissolved in 100 ml of 
5% hydrochloric acid). After 1.5 minutes 2 ml saturated aqueous sodium 
acetate are added and mixed, followed by 2 ml of a 3:1 (v/v) mixture of amyl 
alcohol and benzyl alcohol. The test tube is stoppered and its contents are 
shaken gently for one minute. After the phases have separated a red colour of 
the upper (organic) phase indicates that urobilinogen is present, whilst a 
similar colour in the lower (aqueous) phase denotes porphobilinogen. Chloro- 
form may be used in the test as an alternative to amyl and benzyl alcohols. It 
separates more quickly, into the lower layer, and therefore it is in this layer that 
the red colour due to urobilinogen may be seen. Fresh urine normally contains 
a little urobilinogen which may be sufficient to produce a slight pink discolor- 
ation in the test. Urine diluted 10 times with water will not do so. 

In the commercial version, the reagent strip is dipped momentarily into 
fresh urine and the colour change in the test area compared with the makers’ 
chart 45 seconds later. Positive reactions may also be produced by porpho- 
bilinogen and para-aminosalicylic acid. 

MICROSCOPICAL EXAMINATION 

It is customary to examine with a microscope the deposit from urine which has 
been centrifuged at 1000-1500 rpm for about three minutes; a cover slip 
should be used. This is useful for qualitative examination, and mid-stream 
urine (see ‘Bacteriological Examination’) is generally smiable for the purpose. 
However, it should be remembered that fragile items, such as casts, may be 
disrupted by prolonged or rapid centrifugation. Cells and casts disintegrate 
rapidly if urine is allowed to stand, and it is essential to examine fresh urine if 
red, white and epithelial cells are to be distinguished. Unstained cellular 
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Spermatozoa 

Spermatozoa occur at times in urine from males and females where their 
characteristic appearance makes is easy to recognize them. They have no 
pathological significance. 


Prostatlc threads 

Prostatic threads are found when there is chronic inflammation of the prostate, 
especially after gonorrhoea. They are much larger than casts, being visible 
readily enough to the naked eye as they float in the urine or on its surface. 


Casts 

The precipitation of mucoprotcin in renal tubules is thought to result in the 
formation of hyaline casts (Fig. 6.3). On this basic material erythrocytes 
(forming red cell casts), leucocytes (forming while cell casts), or tubular 
epithelial cells (forming epithelial casts or, if they contain fats, fatty casts) may 
be deposited. Disintegration of the cellular elements of a cast changes its 
appearance to that of a granular or waxy cast (Fig. 6.4). Very broad casts 
(called ‘renal failure’ casts) are so shaped because they are formed in tubules 
which are large and dilated through severe parenchymal disorganization. 



Fig. 6.3 Hyaline caMs, leucncytca and bKiem to wicaxy sediment Figs 6 2 and 6.3 are 
reproduced from Wan-i4f/<2»o/'jA« f/nR<tO'^<din(at(<l971)by E S Spencer and I. Petersen, with 
kind permission of the authors and puUtsherfMu&ksgaard, Copenhagen). 
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Fig. 6.4 Gnoular cam iq unnary Mdiment. 


The finding of an occasionaj hyaline cast is normal. Many such casts, or 
the presence of more complex casts, indicates that the kidneys are diseased. 

Casts are easily missed if the microscopic illumination is too bright and 
disintegrate if the urine has been centrifuged too rapidly or for too long. They 
should be looked for towards the edges of the cover slip. They arc distin- 
guished from other objects which may be mistaken for them — such as hairs, 
woo), cotton, masses of urates, prostatic threads, and roUed-up epithelial 
cells — by their shape and characteristic outline. They are always cylindrical, 
and may have rounded ends, or one end may be ragged as if fractured. Hyaline 
casts are pale, transparent and homogeneous, and may be difllcult to distin- 
guish from the background unless phase contrast microscopy is used; they may 
be long and narrow with tapering ends and then are sometimes called cylin- 
droids. Cellular casts arc recognized by their constituent cells. Granular casts 
contain fine or coarse granules. 

Crystals 

Alkaline urine often contains crystals of ammonium magnesium phosphate 
(triple phosphate). Calcium oxalate crystals are normal in acid urine. 

Amorphous or urate debris frequently obscures interesting cellular 
material, and dissolves on acidification or gentle warming respectively. 
Crystals are usually of no pathological significance, but occasionally are of 
diagnostic importance, e.g. cystine crystals, indicative of cystinuria. 
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Micro-organisms 

Bacteria, cspccblly if motile, may be seen during high power microscopy of 
unstained, uncentrifuged urine (Fjg. 63), but they are more easily seen by 
Gram-staining the centrifuged deposit. Their finding on microscopy indicates 
that they arc present in very large numbers and, if the urine is fresh and 
uncontaminaied, strongly suggests a urinary infection. Urine from women 
may contain Trkhomonat vaginalit or yeasts, which usually result from con- 
tamination with vaginal secretion. The former arc pear-shaped or round 
parasites about twice the size of teucocytesand with unipolar flagellae that may 
be seen with difficulty. Yeasts arc slightly smaller than red cells, and may be 
confused with them, with air bubbles, or with oil droplets. 


Bilharzia 

Schistosoma haematobium is best looked for in the last few millilitres of a stream 
of urine passed in mid-morning. The ova (Plate I) measure about 0.12 mm by 
0.44 mm. A spine projects at one pole. The ova of Schistosoma mansoni arc less 
often found in urine and have a lateral spine. 


BACTERIOLOGICAL EXAMINATION 
Collection of somples 

It is rarely necessary to catheterize a patient for the purpose of obtaining urine 
for culture. A mid-stream urine specimen, collected after the vulva or glans 
penis has been cleaned with tap water, is suitable for most bacteriological 
purposes. Antiseptic solutions should not be used for cleaning, because 
enough antiseptic to interfere with the growth of bacteria during culture may 
get into the urine. 

In women the Jabia arc separated by patient or nurse and the vulva is 
cleaned twice in an anteroposterior direction with swabs soaked in tap water and 
then finally with a dry swab. WhOst the labia are still held apart some urine, 
perhaps 20-50 ml, is passed into a toilet or bowl, but the next portion 
(‘mid-stream urine^ is collected intoa clean wide-mouthed jar. Urine collected 
in this way is unsuitable for culture if the }»tient is menstruating heavily, but 
reasonably satisfactory specimens can be collected after insertion of a va^al 
larcLpan. if roAasJxuaJtiaa «. U^«u 

Sometimes it is important to obtain a specimen free from urethral contam- 
inants. This can be done by suprapubic aspiration of urine. The patient is 
asked not to micturate for several htmrs before attending the clinic, so that her 
bladder is fullj if necessary she can be given water to drink on arrival. After 
bladder distension has been coctfwmed by percussion, the suprapubic area is 
shaved and cleaned with antiseptic. An ‘intramuscular’ needle is inserted at 
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right angles to the skin surface immediately above the symphysis pubis and 
urine aspirated; it may be necessary to use a longer needle if the patient is fat. 
The technique is safe and, with slight modification, may be used in pregnant 
women and infants. 

The most satisfactory specimen for culture is the one collected first after 
arising from sleep, for any bacteria in the bladder have been able to multiply 
undisturbed for several hours. This should be cultured as soon as possible (and 
certainly within two hours of collection) or refrigerated at^^C immediately, in 
order to prevent contaminant bacteria from multiplying so much that they may 
be misinterpreted as pathogens. Mtd-srream urines, and those obtained by 
catheterization, should be cultured quantitatively. The most accurate quanti- 
tative culture techniques, in which Imown volumes of serial dilutions of urine 
are mixed with molten agar or spread over solid agar, and the colonies of 
bacteria which grow are counted, are time<onsuming and expensive. There 
are several simpler techniques which are less accurate but satisfactory for 
rouimeuse. In thedipslidemethodaplasiicgraticulecoated withagaronboth 
sides is dipped momentarily into the urine, which because of surface tension 
leaves a thin film of approximately constant volume on the agar surface. The 
slide is incubated and the individual bacterial colonies counted in the normal 
way; the concentration of bacteria in the original urine can be estimated from 
the slide count. The technique is especially useful in that the patient can 
inoculate the slide herself at home, as instructed by a doctor, and post it to a 
laboratory for incubation. 

An ingenious commercial dip-strip(Microsiix 3) has three test areas. One, 
read at 30 seconds, provides a colorimetric estimation of the concentration in 
the urine of nitrile, which is produced from nitrate by certain bacteria. This is a 
quick, but insensitive methc^ of estimating the concentration of bacteria in the 
urine. The other test pads are incubated according to the manufacturer’s 
instructions for 18-24 hours, after which the density of coloured spots enables 
the conceniraiion of Gram-negative bacteria, and that of all the bacteria in the 
urine, to be estimated separately. Subculture of the bacterial colonies cannot 
be made, and therefore the bacteria cannot be further identified nor their 
sensitivities to antibiotics determined. 


Significance of bacteriuria 

In general the finding of over 100 000 bactcria/ml (10*/1) of mid-stream urine 
indicates the presence of urinary infcaion. However, contamination without 
infection may sometimes produce counts above this figure and urinary infec- 
tion may sometimes be present with lower counts. It is therefore advisable to 
culture several mid-stream specimens if the patient’s symptoms do not require 
early treatment and to discuss the results in doubtful cases with a bacterio- 
logist. In such cases culture of a suprapubic aspirate may be helpful; any 
growth in such a specimen, other than a few skin contaminants, indicates that 
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there is infection within the urinary tract. In patients with symptomatic 
infection the urinary leucocyte concentration Is usually increased, but this h 
often not so when the patient has few or no symptoms. 

ESTIMATION OF RENAL FUNCTION 

One of the main functions of the kidneys is to rid the body of the waste 
products of metabolism which arc present^ to them in the blood stream. This 
they do by the excretion of waste products into the urine and by the retention of 
those substances which are not waste. The former b carried out primarily by 
the glomeruli, which filter off the contents of the plasma except those of high 
molecular weight or which are tightly bound to plasma protein. The tubules 
theit reabsorb certain solutes, excrete others and reabsorb most of the filtered 
water. Progressive damage to the kidney by chronic renal disease is ustwUy 
associated with destruction of, or cessation of function in, a large number of 
glomeruli. This leads to a reduction in the overall glomerular filtration rate 
which, ifmarked, causes a rise tn the plasma urea concentration. At the same 
time there is a much greater flow of urine through the remaining tubules, 
which overloads the diluting and concentrating mechanisms at the distal ends 
of the tubules. The result is a progressive diminution in the ability of (he 
kidneys to concentrate and dilute urine as renal destruction progresses, until 
finally the specific gravity becomes fixed at 1.010. 

Plasma concentration of uroa and creatinino 
The plasma concentration of urea depends on a balance between its production 
from exogenous and endogenous protein and its excretion by the kidneys. Its 
level thus varies with protein intake and may also be raised in conditions such 
as fever and haemorrhage into the gastrointestinal tract, which increase endo* 
genous production but where there is no renal involvement. In spite of these 
objections the plasma concentration of uita b widely used by cUmcians as a 
crude indicator of renal function, and high Icrels correlate fairly well with the 
clinical picture of ‘uraemia’. The normal range is usually given as 2.5^.6 
mmol/1 (15-40 mg/dl). Raised levels may indicate renal failuredue todiscaseof 
the kidneys themselves, their obstruction or their disturbance in conditions 
such as hypotension, saline depletion or heart failure which affect blood flow to 
or within the kidneys. The height of the urea is no guide to the cause of the 
renal failure and levels of 50 or 70 mmol/1 (300 or 400 mg/dl), occasionally 
more, may be found. 

Creatinine (normally 62-124 /umoI/1 or 0.7-1 .4 mg/dl) is derived almost 
entirely from endogenous sources, but is more difficult to measure accurately 
than urea. Its plasma concentration correlates with the glomerular filtration 
rate better than does that of urea, levels as high as 1500 (20 mg/dl) 

may be reached in 'advanced renal failuie. 
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The relationship between the pfasnaa urea and creatinine concentrations on 
the one hand and the glomerular filtration rate on the other is hyperbolic not 
linear, and glomerular filtration must fall considerably before urea and creatin- 
ine concentrations become abnormal. For both clinical and research purposes 
it may be necessary to measure impairment of renal function short of that 
which produces a rise in their levels and to measure individual renal func- 
tions. Numerous methods are available and the subject is a complicated one. 
We shall describe here the estimation of the glomerular filtration rate (GFR) 
and tests of the renal concentrating and acidifying abilities. 


Estimation of glomerular filtration rate 

The reference method of estimating the glomerular filtration rate (GFR) is that 
of inulin clearance. The renal clearance of asubstance is the smallest volume of 
plasma from which the amount of that substance excreted in the urine each 
minute could have been obtained at the time of the test. It is calculated from 
the expression UV/P, where U is the concentration of the substance in the 
urine (in /imo!/Iitre), V is the volume of urine produced (in mJ/min) and P is 
the plasma concentration of the substance (in ftmol/litre). 

If a substance is excreted by glomerular filtration, and is neither secreted 
nor reabsorbed by the tubules, its clearance is equal to the glomerular filtration 
rate. Although inuHn clearance is considered to bean accurate measure of GFR 
there are practical difficulties in performing the test and other methods are 
preferred for routine use. 

The clearance of endogenous creatinine is popular as a reasonably good 
index of GFR, but it over-estimates GFR at low filtration rates and in patients 
with the nephrotic syndrome. In order to minimize inaccuracies due to errors 
in the timing and measurement of urine collections, such collections should be 
made over 24 hours. It is not necessary locathcierize patients for the test. Urea 
clearance does not correlate well with GFR and should no longer be used for 
its measurement. 

GFR can also be estimated by methods which do not require urine collec- 
tions. It can be derived mathematically from the plasma creatinine concentra- 
tion. The rate of disappearance of *’Cr-EDTA or certain other isotopes from 
the circulation may be used to measure GFR accurately. The normal figure of 
about 120 ml/minutc may be reduced by up to iwo-ihirds before the plasma 
urea and creatinine concentrations become elevated. 

Renat concentrating ability 

The concentration of the urine, best measured as its osmolality, may be as low 
as 50 mosmol/kg after water loading, or as high as 1300 mosmol/kg after fluid 
deprivation. Specific gravity, as discussed earlier, is affected by the nature as 
Well as by the number of osmotically active particles in solution. However, if a 
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random specimen of urine has a specific gravity greater than 1.018 it can be 
assumed that concentrating ability is normal. Fluid deprivation for prolonged 
periods, or injection of vasopressor an analogue of it, may be used to provide 
more accurate tests of concentrating abUity; a urine osmolality of at least 750 
mosmo!/kg or a specific gravity of 1.020 should be attained if concentrating 
power is normal. In order to pr^uce maximum concentration, fluid depletion 
for 24-36 hours may be necessary. This is unpleasant and may result in 
excessive dehydration if concentrating power is poor; ti ts a slightly more 
effective stimulus to cooccniraiton than vasopressin. 

Renal acidifying nbiiity 

If the pH of a random specimen of urine is below 5.5, it can be assumed that 
renal acidifying ability is normal. In chronic glomerular disease the kidneys 
usually retain their ability to reduce urine pH below 5.5 until renal failure is 
advanced. In certain diseases affecting predominantly the renal tubules the 
urine cannot be adequately acidified, even when glomerular nitration rate is 
normal. In order to test for this, ammonium chloride capsules (O.I g/kg body 
weight) are given orally; normally the urine pH is reduced to less than 5.4. The 
lest should not be carried out if the patient is already acidotic. Renal tubular 
acidosis is a cause of renal calculi and nephrocalcinosis, the investigation of 
which is the most frequent reason for the test being performed. 

Radiological Investigations 
Excretion urography 

This depends on the excretion by the kidney of certain radiopaque organic 
compounds of iodine (Fig. 6.5). After a plain film of the whole abdomen has 
been taken, the contrast medium is injeaed intravenously and X'ray films of 
the kidneys, ureters and bladder are taken after various lime intervals, the last 
being after the patient has emptied the bladder. This investigation provides 
evidence on the anatomy and function of the kidneys and their outflow tracts. 
It is important in the investigation of renal failure and of suspected urinary 
obstruction or other structural abnormalities, and is often performed in the 
investigation of hypertension. When renal function is poor the kidneys arc 
more easily seen if tomographs and large doses of contrast medium are used. 

Figure 6.6a shows the kidneys, pelvicalyceal systems and upper ureters 5 
minutes after injection of contrast medium for intravenous urography. Figure 
6.6b shows how important the plain film is: the pelvicalyceal system looks as If 
it is filled with contrast medium, but this has not yet been injected! A large 
calculus (so-called staghorn calculus) has formed a radiopaque cast of the 
outflow tract of each kidney. Figure 6.7 demonstrates a non-functioning left 
kidney with hydronephrosis on the right. 
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Fig. £.6 Excreuaauragram. (i) 3 minutnaruf ui<cuon of contcau. The ureters are opanfied 
and the cal)ces also appear (o be ouibned by conitasi (see b). 


Micturating cystography 

In this investigation a similar radiopaque medium is instilled into the bladder 
through a catheter passed with strict aseptic precautions. Cineradiograms are 
taken of the bladder, its outflow tract and the ureters, as the patient voids the 
dye. This test is important in the investigation of the bladder outflow tract, 
especuliy if vesico-urciecic reflex K suspected. 

Computed tomography 

The kidneys are easily examined in radiographic ‘slices’ of the body produced 
by computed X-ray tomography(CT). This technique is particularly useful for 
demonstrating collections of fluid (including cysts) and tumours (Figs. 6.8 and 
6.9). Unlike ultrasound examination, CT scanning is helped rather than 
hindered by the presence of a lot of fat. 
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Fig. 6.6b Prelimiaary film, before rontrasi iniection.Thecalycesarcopanfied by large sraghom 
calculi 


Ultrasound examination 

The kidneys and their gross structure are relatively easily demonstrated, 
except in fat people, by ultrasound examination, in which the strength oi 
echoes reflected from internal structures is used to build up an image. Ihe 
technique is particularly useful for identifying collections of fluid (mcludmg 

cysts) and diagnosing outflow obstruction. 

Interpretation of ultrasonic examinations is often difficult and the clinician 
is much more dependent on the doctor performing the test than he is lor 
radiological investigations. 

Radioisotope investigations 

Radiographic and ultrasound techniques U 

but give comparatively Uttle information about then g 

true of radioLtopo investigations. Thck use ts complex “f'Je sub,eet ts 
rapidly developinr In studies of the urinary tract, radtesotopes (Figs. 6.10 



Fig. 6.7 Exreuon urogram In this tUio, made 30 ounutes after iniecuoo of contrast, cbe left 
kidney fails to excrete a detecuble concentration of contrast <non-funcuoiung left kidney) and the 
right kidney shows dilated, hydronephrotic calyces. TJie nght ureter is partially obstructed at the 
level of the body of the fifth lumbar vertebra The circular lucency in the bladder is the dilated 
balloon of a Foley catheter. 
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Fig. 6.9 (a) Computed (omognphic seao (with drawing— b) thowiog cyst m nght kidney K » 
kidney, C > cyst in kidney, F « fat. M * muscle; IVC b mfenor sena cava; I • intestine. 
5 denotes a ngion of interest (the cyst), in which measurements of tissue density ran be made 
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Fig. 6.10 Radioisotope ganuna-cam«n scan of kidocys and bladder The left kidney excretes 
more isotope than the nght. The left ureter and the bladder can be seen (see also Fig 6.11) 

and 6.11) are most often used to measure glomerular filtration rate and similar 
aspects of renal function, to indicate the relative contribution of each kidney to 
overall renal function, to diagnose obstniciion, and to assess bladder emptying 
and the retrograde passage of urine from bladder towards the kidney (vesico- 
uretcric reflux). 


Cystoscopy and urethroscopy 

The interiors of the bladder and urethra may be inspected through a cystO' 
scope and urethroscope respectively. The main value of these procedures is in 
the diagnosis and treatment of tumours of the lining epithelium of the bladder 
and in assessment of the effects of disease of the prostate. It is possible to insert 
fine catheters through the cystoscope into the ureters, enabling urine from 
each kidney to be collected sef«rately; by instilling contrast medium, radio- 
graphs of ureters, pelves and calyces can be taken. 


Renal biopsy 

By means of a special needle inserted into the back, biopsy specimens of the 
kidney may be obtained. Considerable skill is required and there is a small but 
definite risk to the patient. The method is of most clinical value in predicting 
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hand, contain very little organic matter, and arc almost free from odour. The 
stools of acute bacillary dysentery are almost odourless, while those of amoebic 
dysentery have a characteristic odour, something like that of semen. 


Form and consistency 

In constipation the stools may be drier and harder than normal, and sometimes 
resemble J^iecp's stools. In all forms of diarrhoea they arc more fluid than 
normal, and may be watery. Slimy stools are due to presence of an excess of 
mucus. 


Abnormal ingredients 

Abnormal ingredients can be detected by placing the stool on a fine sieve and 
adding a large quantity of water. The whole is shaken and stirred up till the 
soluble parts are all washed away. The residue is then examined. The head of a 
tapeworm can best be seen if this residue is strained through black muslin. The 
head is about as Urge as that of a large pin, and the neck atwut as thick as a stout 
thread. 

Watery stools are found in all cases of profuse diarrhoea and after the 
administration of purgatives. To the stools of cholera the special name of 
nce-water stools is applied. Such a stool is colourless, almost devoid of odour, 
alkaline in reaction and containsa number of small flocculi consisting of shreds 
of epithelium and particles of mucus- Purulent or pus-containing stools are 
found in severe dysentery or ulcerative colitis, or in cases where an abscess has 
found its way into the intestines. Slimy stools are due to the presence of an 
excess of mucus, and point to an affection of the large bowel. TTie mucus may 
envelop the faecal masses or may be intimately mixed with them. Bloody stools 
vary in appearance according to the site of the haemorrhage. If the bleeding 
takes place high up, the stools look like tar. In an intussusception they may 
look hke redcurrant jelly. If the haemorrhage is from the large intestine, the 
blood is less intimately mixed with the faecal matter, and may even be of a 
bright colour. In haemorrhage from the rectum or anus it may merely streak 
the faecal masses. The stools of bacillary dysentery consist at first of faecal 
material m'lxed with blood and pus, later ol blood and pus without laeci 
material. Those of amoebic dysentery characteristically consist of fluid faecal 
material, mucus and small amounts of blood. The stools of steatoixhoea are 
very large, pale and putty-like or porridge-like and sometimes frothy. They are 
apt to slick to the sides of the lavatory pan and are difficult to flush away. If 
formed, they usually float. 
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CHEMICAL EXAMINATION 


Tests for occult haemorrhage 

Since benzidine ceased to be available, on account of a high incidence of 
carcinoma of the bladder in those who made it, orthotolidine has taken its 
place. 


Orthotolidine test A portion of faeces the size of a pea is suspended in 5 ml 
of distilled water and boiled for Sminmcs. A 4% slock solution of orthotolidine 
in 95% ethyl alcohol is prepared. A 1 in 5 solution is made in glacial acetic acid. 
I ml ofthis reagent, 0.25 ml of the faecal suspension and 0.25 ml of hydrogen 
peroxide (20 vol. strength) are mixed in a test tube, and the result read in three 
minutes. A strong positive is indicated by a dark green colour and a weak 
positive by a pale green. This is a moderately sensitive test, and to avoid false 
positives the patient should have been on a meat Tree diet for three days before 
the test and should not have been taking aspirin. 


Hema'Chek slide test This test paper contains orthotolidine and strontium 
peroxide, A blue colour is produced when the test paper and developer are in 
contact with faeces containmg blood. 

A thin smear of faeces is made on the paper test ‘slide' provided. The flap is 
closed and the paper ‘slide’ turned over. The flap is opened at the back and one 
or two drops of Hema-Chek developer are placed on the test area. A blue colour 
des'elops within 30 seconds if blo^ is present. 

This test can be used on patients on a normal diet, but may not detect small 
amounts of gastrointestinal bleeding. 

Both tests are of value in indicating the presence of gastrointestinal bleed- 
ing, but both may be negative in the presence of lesions which bleed intermit- 
tently or slightly, particularly those situated in the upper gastrointestinal tract. 
Spectroscopic methods and isotopic methods using radioactive chromium- 
labelled red cells are also available. 


Fats in faeces 

Fat is present in food as neutral fat or triglyceride. It is split to greater or lesser 
degree by lipases, mainly of the pancreas into glycerol and fatty acids. Some of 
the fatty acids, if unabsorbed, combine with bases to form soaps. Fat may, 
therefore, be found in the faeces as neutral fat, fatty acids and soaps. 

The estimation of the proportion of split and unsplit fats present has been 
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found unreliable as a method of diMinguishing paitctcaiic from non-pancreatic 
steatorrhoea because of the effects of bacterial activity on neutral fats. 

For the estimation of the fat in the stools, the patient may be placed on a 
diet containing 50 got fat per day. The fet present in the stools collected over three 
or better five days is then estimated and should not exceed 6 g/day (or 12 g in 
three days). It has been found that equally reliable results are obtained if the 
patient eats a norma] diet provided a three to five day collection is made. 


MICROSCOPICAL EXAMINATION 

Sec Protozoa (p. 169). 


INTESTINAL PARASITES 

The parasites which occur in the intestinal tract include worms and protozoa. 
Some of the nematode and cestode worms will be described. 


Nomatoda 

The commonest of all internal parasites is the threadworm, Bnierobtus verm'h 
cu/em, whose presence is associated with considerable itching about the anus. 
It inhabits the large mtestines, caecum and appendix, and female specimens can 
often be seen wriggling about in the recently passed motion of their host . To the 
naked eye they look like small white threads, 0.5 to 1 cm in length. Under the 
microscope the female may be distinguished by her much larger size, by the 
large uterus filled with ova, and the pointed posterior end. For appearance 
of ovum, see Plate I. 

Ascam lumbricotdes, the roundworm, has a general resemblance to an 
earthworm. It usually measures up to 25 cm but may be up to 33 cm long. The 
ova, which can occasionally be found in the faeces, have brownish-yellow 
granular contents, and in many cases the sbcll is surrounded by an irregular 
sheath (Plate I). 

Ankyhsioma duadenale, the bookworm, is an important cause of anaemia 
and debility m the tropics, where heavy infestations may occur. It is no longer 
indigenous in Great Britain, but may be found in immigrants. It lives for the 
most part in the upper part of the tejiuium, and its presence there is probable 
when, in an infested district, severe anaemia, otherwise inexplicable, sets in. 
The diagnosis is confirmed by the dlscoirery of ova in the motions (Plate I). 
They exhibit a segmented yolk enclosed in a thin shell, and arc sufficiently 
numerous to be readily detected. Tlte adult worm, which is rarely seen before 
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therapeutic agents have been employed, is about I cm Jong, and the mouth is 
provided with four claw-Hke teeth. 

Trichinella spiralis gains access to the body as the result of eating infested 
pork. TricJiiniasis is rare when pork is eaten cooked, but small outbreaks and 
sporadic cases have been reported in Great Britain and in the USA. When man 
ingests the muscle trichinellae of the pig, larvae are set free in the small 
intestine, giving rise to the symptoms of the first stage of the illness- 
abdominal pain, vomiting and diarrhoea. The adult female, 3 mm long, 
penetrates the intestinal wall and discharges embryos into lymph spaces, 
whence they migrate into muscles. In this second stage of the illness the patient 
has fever and high eosinophilia and the muscles swell and become bard and 
tender. Rarely death may occur at the height of the myositis. Othenvise the 
embryo undergoes no further development, and its capsule becomes calcified. 
Unlike cysticerci, described below, calcified trichinellae are not visible in 
X-rays. 


Cestoda 

Many difierent kinds of tapeworm have been found as parasites in m^n, but the 
most important are Taenia saginatoy T. sohum and Echtrtococeus granulosus. 
Besides its occurrence in the fuliy developed state, T. sohum may be present in 
the tissues in the form of a cysticercus; T. saginaia is never found in this 
condition in man, whilst £■ granulosus always occurs in the cystic stage, and has 
never been found in the mature condition in the human intestinal tract. 

The presence of an adult tapeworm in the bowel is generally revealed by the 
passage of ripe proglottides in the stools, and, after the administration of 
antihelmintics, the head may be detected by the method previously described 
(p. 164). ^ ^ . 

Taenia saginaia (tnediocanellata) is the beef tapeworm. Infestation occurs as 
a result of consuming insufficiently cooked beef infested with the embryo of 
the worm. The adult parasite reaches a length of 4-8 m and consists of about 
2000 segments. The ripe proglottides measure 13 by 6 mm. The head is 

The terminal gravid segments of the worm become separated from time to time 
and the ova may be then ingested by the bullock or cow, in the muscles of 
which the larva develops. It becomes a bladder worm, Cysticercus bovis, 
measuring 10 by 16 mm and containing an invaginated head which possesses in 
miniature the characteristics of the adult scolex. Cysiicercas bovis is never found 
in human muscle tissue or brain. For appearance of ovum, see Plate I. 

Taenia solium^ the pork tapeworm, is not encountered.in jB ri tain^but is 
endemic wherever infested pork is eaten raw or insuTficiehtli^cook^.* It 
measures2to4minlengtb;aripeproglottisisl0by5mm. Theheadmeasufes 
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1 ntm in diameter and in addition io4 suckers has a rostellum with 32 hooklets. 
The ova in the terminal proglottides may be ingested by the pig, in the muscles 
of which the bladder worm Cysticercus cellulasae develops. Occasionally 
persons in infected areas become infected with Cystuemis cellulasae from eating 
food contaminated with the ova of the parasite- The muscles of the human host 
arc then infested by cysiicerci, which are palpable through the skin as tense 
ovoid swellings 10 by S mm and of almost cartilaginous hardness. About four 
years after infestation they have become calcified and may then be demonstrated 
radiologically. The thigh muscles arc those in which cysticerci are most easily 
demonstrated. Cysiicerci may also occur in the brain and are a cause of 
epilepsy. 

The adult stage of Echinococcm panulosuSy which consists of a head and 
three segments, and whose length is only 3 to 8 mm, need not be fully 
described, since it is not found in man. Theo-sn’e stage is very important, as it 
gives rise to serious disease in man in many of the viscera and especially in the 
liver. The cysts of this are not simple, but produce from their inner surface one 
or two generations of secondary vesicles, on which the brood capsules, contain- 
ing the ccstode heads, are formed. During the period in which this process is 
going on, the primary vesicle dilates to accommodate its increasing contents, 
and may eventually reach the size of a coconut. The vesicles may rupture 
spontaneously, and their contents may escape by the lungs, the bowel or the 
urinary passages. Specimens may be obtained by aspiration or after surgical 
interference. 

The diagnosis of suspected hydatid disease may rest upon the recognition 
of the nature of the fluid withdrawn, of hooklets or scolices, or the appearance of 
parts of the eclocyst, which arc sometimes coughed up from the lungs. The 
Casoni intradermal test may be of some assistance, though cross reactions may 
occur in infestation with other ccstodcs. 

The^Zutd is clear, alkaline, devoid of protein, and contains abundance of 
sodium chloride and traces of glucose. Its density is low, being generally under 
1010. The scolex, if it is obtained m a perfect condition, is about 0.3 mm in 
diameter, and a number of them often spring in a group from one brood 
capsule. They have 4 suckers and a crown of booklets. Portions of the eclocyst 
appear as whitish-yellow shreds, which can be recognized under the micro- 
scope by their lamination and by their pectinate markings on the laminae. 

Dipl^llobothrium latum (Dibaihnacephalus laius), the fish tapeworm, is 
encountered in Sweden, Finland and Michigan. The adult worm measures 
from 3 to 10 m or more and has a total of 3000 segments. The scolex is small, 
spatula-shaped and possesses 2 deep suctorial grooves. The first larval host is a 
water flea and the second the pike, perch or salmon trout. Human infestation 
takes place from eating raw or undercooked fish. In a tiny proportion of cases, 
a vitamin E,j deficiency anaemia may be produced. 
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Trematodes 

Schistosomes or blood flukes are the most imponani trematode parasites of 
man. They are found in three varieties, and produce the disease known as 
schistosomiasis or bilharziasis. Schistosoma japonicxtm zndSchistosoma mamoni 
inhabit the portal blood stream, and the ova (Plate I) are passed in the faeces. 
Schistosoma haematobium characteristically inhabits the vesical plexus, so that 
the ova (Plate I) are passed in the urine (p. 150). They may occasionally also be 
found in the faeces. Schistosoma mansom is found in Africa and South America; 
Schistosoma haematobitm in Africa and the Near East, particularly in Egypt; 
and Schistosoma japonictm in the Orient. 


Protozoa 

A number of protozoa, many of them non-pathogenic, have been found in the 
faeces. Of these the most important clinicaUy isEntamoeba histolytica (Plate 1), 
which causes amoebic dysentery (as opposed to bacillary dysentery) and 
sometimes tropical abscess of the liver. Entamoeba colt (Plate I) is non- 
pathogenic. 

Entamoeba kistolytka is found in the stools in two forms. In acute attacks 
vegetative amoebae can generally be found, whilst in the more quiescent stage 
cysts are passed. So-called ^small' and 'large’ races of Entamoeba kistolytka 
have been described. It is likely that both are pathogenic. 

If amoebic dysentery is suspected, a $t<K>l should be passed into a clean 
bedpan; this must be free from antiseptics, and the stool must not be mixed 
with urine. It should be taken immediately to the laboratory so that is is 
examined whilst warm. 

With a platinum loop, select a piece of blood-stained mucus or, failing this, 
a small particle of faeces; emulsify it with a drop of warmed (37®C) normal 
saline and apply a cover-slip. 

The diagnosis of vegetative Entamoeba histolytica depends for practical 
purposes on the demonstration of actively motile amoebae, which contain red 
cells. The slide must be examined on a heated stage, or, if this is not available, 
it may be kept warm by applying coins pre-hcated in a Bunsen flame on each 
side of the cover-slip, ^rc must be taken not to overheat it. Motile amoebae 
are readily seen under the low power, and can be studied further tmder the 16 
mm objective. Iodine will kill the amoebae, and must not be used. 

Cysts can be seen under the low power as small round refractUe bodies. 
They are seen even better if the stool is emulsified in 1% aqueous eosin, when, 
provided the stool is fresh, they show as white bodies against a pink back- 
ground. The characteristic chromatoid bodies ofE. histolytica are well shown 
by this method. Globules of oil or fat, which may be present in the faeces of 
patients who have been given oil as an aperient, may resemble them, and, if 
numerous, may make any attempt at further examination useless. Oil droplets 



170 Tho faeces 


vary in size, are structureless, and their edges cannot be sharply focused. If 
cysts are present, iodine should be used for their further identification. Make a 
further preparation using 1% Lugol’s iodine. Find a suspected cyst under the 
low power. Apply the 16 mm objective and centre the cyst in the middle of the 
field. Rack up the microscope tube, apply a small drop of oil to the cover>slip 
without moving it, and carefully lower the oil-immersion objective into the 
drop. The main differences berween£. huiolyika and E. colt and their cysts are 
shown in Tables 7.1 and 7.2. 


Table 7.1 Eniamotba hnulytua and Eniamotba colt: vegetawe forms 


[ 

Enlame^ba histofytieo 

Eniamoeba colt 

Occurrtnee 

Fairly abundant; when present, 
in amoebic dyscniciic 
stools 

Never abundant. 

Occasionally seen in 
dysentcnc stools 

Sim 

Variable, arenge 20 to 

30 /cm 

Less variable. Generally 
larger than E. hiitolytiea ^ 

Atoulicy 

AcUve. Large pseudopodia. 
These become larger as 
aaivity dimiaisbet before 
death 

Sluggish. Small cone- 
shap^ pseudepodia 

Cytoplasm 

1 

i 

i 

Homogeneous and ‘ground- 
glass like’. Differentiation of 
ectoplasm and endoplasm 
clearly seen. Red blood 
corpuscles often seen 

Appearance porceUanous. 
Eaoplasm less plentiful; 
line of demarcation 
bemeen it and endoplasm ' 

inconspicuous Endoplasm | 

granubr. Abundant food i 

vacuoles with usually ' 

bacterial inclusions. Red 
blood corpuscles never ' 

present ‘ 

Nucleus ‘ 

Katyosome, not seen in 
unstained preparations, 
small and eenml. 

Periphery marked by ring-like 
layer of regidar shed 
chromatin granules 

Distinct. Karyosome 
usually large, irregular i 

and nearfy altvayt eccenme. 
Ring-like byen of 
penpberal granules 
more pronounced and . 

irregular in size and ^ 

shape [ 
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Table 7.2 Enumotba kutofytua and Enuimoeba coli: cysts 


Eniamotia histolytua 

Entamoeba cell 

When mature, 4 nuclei, with nuclear 
karyosomes central. Peripheral 
chromatin often semilunar 

When mature, 8 nuclei, with > 

nuclear karyosomes usually 

eccentric 

Size slightly smaller on average, 
varying from 10 to 20^°) 

Size slightly larger, varying 
from 10 to 20 ^m 

Gl>cogen less abundant 

Glycogen more abundant 

Refractility moderate 

RefractSity considerable 

Rod-shaped ‘chromidial bodies' 
usually seen in fresh specimen 

*Chromatoid bodies' not often 
present: thread-like or in 
bundles when seen 

Cyst wail rather thinner 

wall rather thicker 


Besides E. coli, there are three other non*paihogenic amoebae, tvhich must 
not be mistaken for E. histolytica. They are EndoHmax nana, lodamoeba 
butschUi zxidDientamceba fragilts. In the diagnosis of the vegetative forms this 
mistake will be avoided if it is remembered that E. histolytica alone is actively 
motile and contains red cells. The cysts of /odanwebo bilischlii (Plate I) contain 
a single small nucleus, an eccentric kaiyosome and a very large compact mass of 
glycogen. 

Giardia lamblia is ailagellete protozoon, which inhabits the duodenum and 
may be foimd in the stools of patients with diarrhoea in both cystic and 
vegetative form (Plate I). There is some doubt whether it is pathogenic. The 
faa that a course of metronidazole will eradicate it, with relief of the diarrhoea, 
suggests that it is. 

Trichomonas kominis (Plate I) is another flagellate protozoon which may be 
seen in the stools in diarrhoea. It is probably non-pathogenic. Similar if not 
identical trichomonads may be found in the vagina in leucorrhoea and in the 
mouth in oral sepsis. 

Isospora belli (I. hominis) (Plate I), one of a group of parasites which may 
produce coccidiosis in man, animals and birds, has occasionally beendescribed 
as the cause of acute diarrhoea in man, particularly in the eastern Mediterra- 
nean. 

Balantidium colt (Plate I) is a large dUate protozoon found in the intestine of 
pigs. It occasionally infects man, and may rarely cause severe diarrhoea or 
frank dysentery. 
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ANATOMICAL LANDMARKS 
Lobes of the lungs 

It is importaiit to know the limits of the individual lobes. A line from the 
second thoracic spine to the sixth rib in the mammary line corresponds to the 
upper border of the lower lobe (the major interlobar fissure). A horizontal line 
on the right side from the sternum at the level of the fourth costal cartUage, 
drawn to meet the first, marks the boundary between the upper and middle 
lobes (the minor interlobar fissure). The greater part of each lung, as seen from 
behind, is composed of the lower lobe, only the apex belonging to the upper 
lobe; while the middle and upper lobes on the right side, and the upper lobe on 
the left, occupy most of the area in front. In the axillary regions, pans of all the 
lobes are accessible. 

The bifurcation of the trachea corresponds in front with the lower border of 
the manubrium stemi, that is with the angle of Louis, and behind with the disc 
between the fourth and fifth thoracic vertebrae. 

The ribs are best counted downwards from the second costal cartilage. 
This cartilage articulates with the sternum at the extremities of the angle of 
Louis, a transverse bony ridge at the junction of the body and the manu- 
brium which is easily felt beneath the skm. 
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Anatomy of the bronchi 

The two main bronchi each give off four main branches; on the right, one to the 
upper lobe, one to the middle lobe, one to the dorsal lobe (the upper and 
posterior part of the lower lobe), and one to the remainder of the lower lobe; 
and on the left, one to the upper lobe proper, one to the lingular process of the 
upper lobe (which represents the middle lobeon the left side), and a dorsal and 
a lower lobe bronchus as on the right side. These main bronchi then divide into 
segmental bronchi, which supply individual segments of lung. It is useful to 
know about these segments, because it is often possible from the signs and 
X-ray appearance to determine which segment and which segmental bronchus 




Fig. 8.1 The right lung (anterior and lateral aspects) showing the segmental bronchi The dotted 
lines represent interlobar fissures. 


Upper lobe 

Atiddle lobe 


Lower lobe 


{ Apical bronchus and segment 
Posterior bronchus and segment 
Anterior bronchus and segment 

{ Lateral bronchus and segment 
htedial bronchus and segment 


r Apical bronchus and segment 
I Medial basal bronchus and segment 
J (bronchus not shown) 

I Anterior basal bronchus and segment 
I Lateral basal bronchus and segment 
Posretior basal bronchus and segment 
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is affected by disease. The accompanying diagrams (Figs. 8. 1-8. 3) give a 
simplified scheme of the anatomy of the segmental bronchi and indicate the 
‘respiratory districts’ or bronchopulmonary segments supplied by them. 



F«. 8.2 The left lunsfacttenof iq 4 htetal aspects) showing the tegmenulbnochi. The dotted 
lines represent the mierlobir fissure- 


I Upper lobe 
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and segment , 
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Superior bronchus 
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and segment 


{ AptcU bronchus and segment i 

Anterior basal bronchus and segment , 

Lateral basal bronchus and segment ’ 

Posterior basal bronchus and segment | 


Lower lobe 




Lateral basal 
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Fig. 83 The respiratory segments supplied by the segmental bronchi Abovt, anterior aspect. 
Below, posterior aspea. 
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INSPECTION 
Form of tho chest 

The shape of the chest, the thickness of its subcutaneous tissues and the slope 
of the shoulders vary greatly according to the build of the individual. The 
short, broad, deep chest of the thickset person contrasts to the long, flat, 
narrow chest of the tall and spare. The normal chest is bilaterally symmetrical 
and elliptical in cross section. The chest may be distorted by disease of the ribs 
or spinal vertebrae. 

Disease of the vertebral column can produce kyphosis (forward bending) or 
scabosts (lateral bending), which often occur together. These lead to obvious 
asymmetry of the chest and may decrease the size of the thoracic cage and 
restrict lung movement. Scoliosis may also lead to clinical and radiological 
displacement of the trachea and apex beat. The spine and rib cage may become 
particularly immobile in ankylosing spondylitis, which may lead to a fixed 
kyphosis. 

Pulmonary distase may deform the chest. Unilateral apical fibrosis, often 
due to tuberculosis, may produce obvious flattening of the affected apex} in 
children, extensive unilateral fibrosis or collapse can cause scoliosis. Severe 
ghttnietiw^mi-avi leads to a baircI'Shaped chest. Expiration is obstruc- 
ted so that the lungs are over-inflated and the chest is relatively fixed in full 
inspiration. The ribs are set less obliquely than normal and tend to move 
upwards in one piece because of the pull of the prominent accessory muscles of 
respiration. The anteroposterior diameter of the chest is increased, the spine 
becoming unduly concave forwards, and the sternum is arched forwards with a 
prominent angle of Louis. 

The venous pulses m the neck (see Chapter 9) should be inspected. A raised 
venous pulse pressure is usually indicative of right heart failure, i.e. increased 
right atrial pressure. However, occasionally it is due to obstruction of the 
superior vena cava. This usually results from malignant disease in the upper 
mediastinum The venous pulse pressure is raised, sometimes so much so that 
the facial veins arc enlarged and the patient appears plethoric; if the upper level 
of the venous pressure can be seen in the neck, venous pulsations are absent, since 
there is no tiansmmed pressure wave from the heart. 


Movements of the chest 

The rate of respiration for a relaxed normal adult is 14-18 breaths/minute. The 
rate must be counted carefully. An ioccea»;d rate of respiration, tachypnoea, 
may be caused by nervousne ss, exertio n, fever of hyr>oxia . Such hypoxia may 
be due to cardiac, pulmonary, bronchial orlaryng^ causes, to altered oxygen- 
carrying capacity of the blood or to interference with the reflex control of 
respiration. When breathing is painful, as in pleurisy or peritonitis, it is 



Palpation 177 


shallow and rapid to compensate for the reduced expansion. 

The respiratory rhythm varies in health, particularly if the breathing is 
performed consciously, so the rhythm has to be noted when the patient is off 
his guard. LarjTigeal and tracheal diseases may prolong inspiration; bronchial 
and pulmonary diseases tend to prolong expiration. Irregular breathing is 
usually not due to organic disease, but occurs terminally in patients with brain 
stem disease. A characteristic type of disturbed ventilatory rhythm, in which 
successive respirations gradually get deeper and deeper till a maximum is 
attained, and then fall off again until a pause of complete apnoea occurs, to be 
followed by another wave of gradually deepening and then diminishing respi- 
ration, is known as Cheyne-^iokes breathing. The pause may last for half a 
minute, though it is often shorter, and ihe whole cycle is usually completed in 
less than two minutes. It is most conspicuous when the patient who exhibits it 
is asleep or unconscious, but may be overlooked if the patient is awake, and 
particularly if he is talking. C heyne-S inW^ occurs most commonly 

in c ardiac and renal failure, s evere pneumonia, i ncreased intracranial pressur e 
andotlieTbilaferarhrain i aions, and narcotiedrug poisoning. A s pontaneous 
and su'^aij’gdiiRtKmCS pth a^ rate of.yeniilation occurs in patients with 
cardiopulmonary disease, in whom gas exchange is disturbed and the amount 
of car^n dioxide in the blood is increased, in m etabolic acidosis a nd in certain 
pontine brain stem lesl ops {central pontine kyp^entilaiion). 

I^e the movemetu of the chest and whether it is expansile and symmetri- 
cal, Movement and expansion are not interchangeable terms; in emphysema 
the chest may move considerably, but there js little expansion. Chest expan- 
sion in men can be measured with a tape measure round the chest )ust below 
the nipples. In a fit young man it may be 5-8 cm; in emphysema it may be 1 cm 
or less. 

Diminished or absent expansion may be due to Pleural effusi on, pneumo- 
thorax, co nsolidati on, collapse, fi brosi s or the presence of a neoplasm. TFTsalso 
found in tuberculosis anT lobar pneumonia, the former especially at the 
apices, the latter at the apex or base according to the situation of the disease. 

PALPATION 

Before making a systematic examination, it is useful to palpate any part of the 
chest which presents an obvious sweffing or where the patient conjp/ains of 
pain. 

Feel gently, as pressure may increase the pain, as in the case of pleurisy. 
Pain and tenderness may be due to recent injury to the chest wall, or to 
inflammatory conditions; to intercostal muscular pain, where, as a rule, 
especially painful spots can be discovered on pressure; to a painful cosio- 
chondral junction; to secondary malignant deposjts_in the nbs; to herpes 
zoster, before the appearance of the eruption; or to pleurisy. Pain may also be 
due to cardiac causes, such as coronary thrombosis and pericarditis. The 
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nature of any swelling should be inmtigatcd. Fluctuation occurs when an 
abscess has formed in the chest wall. 

The positions of the cardiac impulse and trachea should then be determined. 
Feel for the trachea in the suprasternal notch and decide whether it is central or 
deviated to one side by its relation to the suprasternal notch and the insertion of 
the stemomastoids. Slight deviation of the trachea to (he right may be found in 
healthy people. Displacement of the cardiac impulse alone may be due to 
scoliosis (the commoner form with its convexity to the right causing a displace- 
ment of the cardiac impulse to the left and vice versa), to funnel depression of 
the sternum or to enlargement of the left ventricle. In the absence of these 
conditions, a significant displacement of the cardiac impulse or trachea, or of 
both together, suggests that the position of the mediastinum has been altered 
by disease of the lungs or pleura. The mediastinum is ‘pushed’ away from the 
affected side by pleural effusion and pneumothorax; fibrosis or collapse of the 
lung will draw the mediastinum towards the affected side. In fibrosis or 
collapse of the upper lobe of a lung, the trachea only is displaced. 

The nature of ihe respiraicfty movements must next studied, Make certain 
that the two sides of the chest move to approximately the same extent. This is 
done by fixing the fingertips of either hand at the patient’s sides and making 
the tips of the thumbs just meet in the middle line in front of the chest. As the 
patient takes a deep breath the increasing distance between the thumbs indi- 
cates the degree of expansion. The causes of diminished expansion have been 
mentioned under ‘Inspection’. 

Vibrations may be detected by palpation with the palm of the hand placed 
flat on the chest. The patient is then asked to repeat ‘one, one, one’, or 
‘ninety-nine’, in a clear voice. The examining hand detects distinct vibration 
whilst this is done and one must determine whether the vibrations in corre- 
sponding areas on the tivo sides of the chest are approximately equal in 
intensity; do not, however, forget that where the heart encroaches on the left 
lung the fremitus is much diminished. Vocal fremitus is increased when the lung 
IS consolidated, or contains a large cavity near the surface. Vocal fremitus u 
diminished when the corresponding bronchi are obstructed, or totally absent 
when the lung is separated from the chest wall by a pleural effusion. In this case 
the collapsed lung fails to convey the vibrations to the fluid; fluid itself is a good 
conductor of sound. In young persons and women, the vocal resonance is 
different both in character and intensity from that in male adults. 
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PERCUSSION 

Method of percussion The middle finger of the left hand is placed finnly on 
the part which is to be percussed. The backof its middle phalanx is then struck 
with the lip of the middle finger of the right hand. The stroke should be 
delivered from the wrist and finger joints, not from the elbow, and the 
percussing finger should be so bent that when the blow is delivered its terminal 
phalanx is at right angles to the metacarpal bones and strikes the pleximeter 
finger perpendicularly. As soon as the blow has been given, the strildng finger 
must be raised, just as the hammers ofa piano fall back from the wires as soon as 
these have been struck. The blow should be no heavier than is necessary to 
elicit the resonance of the part being examined, and the wrist joint must move 
loosely. Repeated heavy blows cause much discomfort to patients. Thechorflc- 
Ur 0/ the sound produced varies quantitatively and qualitatively. When the air in 
a cavity of sufficient size and appropriate shape is set into vibrations which are 
not modified by excessive tension of the containing walls of the space, the 
sound heard has a tympanitic character, as heard on percussion over an 
air-containing viscus, such as the stomach; but when the carity is subdivided 
into a number of small loculi by numerous septa, more or less tense, a 
characteristic resonance, no longer tympanitic, is produced. The sound and 
feel of resonance over the healthy lung has to be learnt by practice. In general 
terms, this pulmonary resonance is low in pitch and clear in character. 

^ Beginning m from, the examiner should tap lightly and directly (i.e. 
without pleximeter finger) on the most prominent point of each clavicle- 
being sure that the points e.\arained correspond exactly with each other— and 
should observe the quality of the sotmd, and particularly whether the effects on 
the two sides arc identicsil. Thereafter the other corresponding areas on either 
side should be carefully percussed in the manner already described. The 
presence of the heart will interfere, in parts of the left side, with the develop- 
ment of a sound resembling that from the corresponding point on the right. 
The back and axillary regions should then be examined in the same manner. 

It is essential in all parts of the examination that the patient’s attitude is a 
comfortable one and that his arms and shoulders are placed symmetrically, 
whether he is sitting up or lying down. When a very ill patient can only be 
examined at the back by rolling him on to his side, only gross differences in the 
note on the two sides are significant. If possible the patient should be examined 
lying first on one side and then on the other. Should the patient’s chest be 
asymmetrical, from scoliosis or other cause, equal resonance on the two sides is 
not to be expected and again only gross differences between the two sides are 
significant. 

The observer should have woobjects in mind; first, to make a comparison 
of the percussion note in comparable areas on the two sides; and second, to 
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map out the limits of lung resonance particularly at the apices, the bases and 
the area of cardiac dullness. 

The normal degree of resonance varies from individual to individual and in 
different parts of the chest in the same individual, being most resonant below 
the clavicles and scapulae where the muscles are relatively thin, and least 
resonant over the scapulae. 

The lower limits of lung resonance should be determined by percussing 
from above downwards. The Imver border of the right lung lies over the liver and 
is thin; therefore its exact situation is l^st made out by light percussion. 
Posteriorly, however, the muffling due to the thick muscles and fat of the back 
makes it necessary to percuss more firmly. When the patient is obese, very 
heavy percussion may be necessary. In quiet respiration and on light percus- 
sion the lower border is found to lie in the mammary line at (he sixth rib, in the 
mid-axillary line at the eighth rib, in the scapular line at the tenth rib. On 
heavier percussion some loss of resonance, due to the underlying liver and 
diaphragm, is found at higher levels and in the mammary line can be detected 
from the fourth interspace downwards. 

On fAe/e/tnde the lower border overlaps the stomachand so the transition is 
not from lung resonance to dullness, but to tympanitic stomach resonance. 
Posteriorly, however, the splenic dullness and the dullness of the various solid 
structures which lie ^low the lung near the spine are interposed, so that the 
conditions resemble (hose found on the right. The position of the lower border 
corresponds pretty closely with that on the right side; it may, however, be 
found a trifle further down. 

Res onance ts increased wh enJhe plcuraLcavity-coaLainsaicjnd the lung is 
more or less colla psed towards t he hilum. The note varies from one that is 
hyper-resonant to one that is distinctly lyropanitic, according to the amount of 
air in the pleural cavity. 

A characteristic form of high-pitched tympanitic bell-like resonance may 
sometimes be heard in pneumothorax by percussion over the front of the chest 
With a couple of coins (one used asa plexor and the otheras a pleximeter) whilst 
the observer listens with the stethoscope at the backof the patient. This sign is, 
however, absent in many cases of pneumothorax. 

Although 3 definite tympanilic sound is found in pneumothorax, some 
observers have difficulty in recognizing this as definite ‘/iy/>er-resonance' 
though recognizing it as beingdistinctly resonant. Such a sound may be found 
over some large cavities. In the diagnosis of emphysema it is more important to 
note the increased limits of resonance with loss of liver and cardiac dullness 
than the quality of the resonance. 

Resonance is diminuhed when the pleura is thickened, when the underlying 
IS more solid than usual for any reason, and when the pleural cavity 
contains fluid. Thus there may be slight impairment of resonance at one apex 
m a case of pulmonary tuberculosis due to local infiltration and fibrosis. 
Considerable impairment may be found over areas of lung affected by fibrosis 
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or collapse. Percussion over a completely consolidated lobe produces a defi- 
nitely dull note, whilst absolute dullness along with a peculiar sensation of 
resistance in the percussing finger, so-called ‘stony dullness’, is the character- 
istic finding over a pleural effusion of any size. In heart failure, impaired 
resonance or dullness may be found at the bases of both lungs, indicating 
oedema of the bases or bilateral effusions. 

Myotatic irritability In cenain conditions the muscles on the front of the 
thorax are unduly irritable, and a light tap over the sternum produces contrac- 
tions, at some distance off, in the pectoral muscles. This phenomenon occurs 
in any wasting disease, and is known as myotatic irritability or myoidema. It is 
also found occasionally in healthy subjects. 


AUSCULTATION 

Three observations must be made at each point auscultated: first, the character 
of the breath sounds; second, the character of the vocal resonance; and third, 
the presence or absence of other sounds. 

For good auscultation, a patient in bed should lean back against pillows, or 
lie on his back, and be completely relaxed. To examine the back, the patient 
should sit up, but if he is unable to do this he should be rolled round first to one 
side then to the other. In very ill patients the minimum necessary examination 
should be done. Take care (hat the chest-piece is accurately applied, that it is 
not allowed to move on the surface of the skin, and that no undue pressure is 
exerted. The patient should breathe with his roouih open, regularly and fairly 
deeply, but not noisily. 


Breath sounds 

There are two main types of breath sound (see Fig. 8.4). Venc«/cr breath 
sounds are produced by the passage of air in and out of normal lung tissue. 
Vesicular breathing is heard all over the healthy chest and, most typically, in 
the axillary and infrascapular regions. Throughout inspiration the sound is 
fairly intense and of low pitch with a characteristic rustle. There is no distinct 
pause before the expiratory sound, which is heard only in the early part of 
expiration. Normally the inspiratory sound is heard for at least twice as long as 
the expiratory sound. Bronchial breath sounds are produced by the passage of 
air through the trachea and large bronchi. Bronchial breathing is heard nor- 
mally over the trachea, where it is very intense. The bronchial breathing heard 
over a diseased lung is far less intense but of the same quality. The inspiratory 
sound of bronchial breathingis harsh and aspirate, becoming inaudible shortly 
before the end of inspiration. The expiratory sound has the same character but 
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Expiration 


U more intense and oC higher pitch than the inspiratory; the sound lasts 
through most of expiration. Bronchial breathing is recogniaed best by the 
quality of the expiratory sound and the silent gap between inspiration and 
expiration. The ^ow expiration so characteristic of asthma and emphysema 
prolongs the normal expiratory sound but this is not to be confused with 
bronchial breathing. 

The sound of breathing heard over a superficial bronchus combines bron- 
chial and vesicular elements. This is brorukoveiKuIar breathing with the 
expiratory sound having the more bronchial character. This type of breathing 
is heard normally near the root of the lungs behind and in the apical portions 
near the midline in front. It is more obvious over the right apex where the 
trachea is in immediate contact wi^ the lung; at the left apex the aorta, internal 
carotid artery and oesophagus separate the trachea from the lung. 

The intensity and quality of the breath sounds must be listened for in the 
regions already examined by percussion and the two sides of the chest accu- 
rately compared. 

Breath sounds of any kind will be diminished or absent if their conduction 
is prevented by pleural thickening or effusion or by pneumothorax. They may 
also be absent if the nearest bronchus is occlud^ and no air is entering or 
leaving the alveoli; this may be found in collapse or fibrosis of the lung. 
Vesicular breath sounds will be diminished over any pan of the lung where air 
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is entering some but not all alveoli, as in bronchopneumonia. Bronchial 
breathing will be heard wherever the bronchus is patent and air is not entering 
the alveoli. This occurs classically over consolidated lung, occasionally over a 
large cawty and very rarely over a {Neural effusion. 


Vocal resonance 

Palpation for vocal fremitus is closely allied to listening to the intensity and 
character of the vocal resonance . When the patient repeats the words ‘one, one, 
one’, or ‘ninety-nine’, the ear perceives, not the distinct syllables, but a 
resonant sound, the intensity of which depends on the loudness and depth of 
the patient’s voice and on the conductivity of his lungs; the nearer the stetho- 
scope is to a large bronchus, the more intense the sound. 

Each point examined on one side of the chest should be at once compared 
with the corresponding point on the other side. Vocal resonance of normal 
intensity generally conveys the impression of being produced just at the 
chest-piece of the stethoscope. If it seems to be nearer the ear than this, the 
resonance is increased. When it appears to be near the earpiece of the stetho- 
scope the increase is marked and the condition is often described as broncho- 
photty. 

If the words become clear and seem to bespoken right into theauscultator’s 
ear, it will generally be found that whispered words are distinctly heard. This 
condition is called whispering pectorihqity. Increased resonance occur when 
the lung substance conducts the sound waves set up by the voice more clearly 
than usual from the bronchi. Consolidation Is the commonest cause. Broncho- 
phony and whispering pectoriloquy occur when a moderately large bronchus is 
surrounded by layer of solid lung reaching to the chest wall, as in lobar 
pneumonia. Whispering pectoriloquy is also fairly characteristic of a cavity of 
some size communicating with a bronchus and may be heard above the level of 
a pleural effusion. In some cases a certain degree of pectoriloquy is heard in 
health in the proximity of the trachea and large bronchi and particularly at the 
right apex. 

Vocal resonance is either abolished or much diminished where a layer of 
fluid separates the lung from the chest wall (except when bronchial breathing is 
heard, see above) and in pneumothorax, it is also diminished in cases of 
thickened pleura and of emphysema. 

Above the level of a pleural effusion or in some cases over an area of 
consolidation, the voice may sound nasal or bleating; this is known as aego- 
phoTty. 


Added sounds 

Added sounds may arise in the Jung or in the pleura. Sounds resembling 
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pleural friction may be produced by movement of the stethoscope on the 
patient’s skin, or of the observer’s hands or clothes against the stethoscope. 
Sounds arising in the patient’s muscles may resemble adventitious sounds 
and in particular the shivering of a cold patient makes any attempt at ausculta- 
tion useless. The stethoscope rubbing over hairy skin may produce sounds 
indistinguishable from crepitations. Sounds resembling coarse crepitations 
may also be heard over a broken tib. 

The nomenclature of the added sounds arising in the lung has been 
confused since their original description by Lacnnec. He introduced the 
French word rdle to describe any added sound heard in the chest and also used 
the Latin word thonchm in the same connotation. The least confusing classi- 
fication of added sounds is to divide them into continuous wheezing sounds, or 
rkortchi, and interrupted bubbling or crackling sounds, or crepiialtons. Many 
British docidrrmefely use the'tcrms 'wheezes* and ‘cracklw*. ’ 

Rhonchiy which are prolonged uninterrupted noises, arise in the bronchi 
and areduefo partial obstruction oftheirlumen, by swelling ofthc mucosa, by 
viscid secretion or by constriction of bronchial smooth muscle often associated 
with turbulent air flosv within the lumen. They may be high or low pitched, 
depending on whether they arise in small or large bronchial tubes. High- 
pitched rhonchl are called stMfant and have a squeaky quality; low-pitched 
rhonchi are called sonorous and have a snoring quality. They may also be 
palpable. Rhonchi are characteristic ofbronchitis and asthma, and in the latter 
arc high-pitched and expiratory. When they are Iwalizcd to one side of the 
chest, the possibility of a localized obstruction of a bronchial tube should be 
considered, as for example in bronchial carcinoma. The word ‘bronchospasm’ 
as a description of a physical sign should be avoided. 

Creptlaifons are discontinuous crackling or bubbling sounds. They may be 
produced in the alveoli, bronchi or, occasionally, in cavities. There are several 
types of ctepitation produced by different mechanisms. They may be heard at 
any time in the respiratory cycle but arc most commonly heard at the beginning 
of inspiration. 

Fine crepitations arc thought to be due to the presence of fluid in the alveoli 
as occurs in heart failure or the early stages of pneumonia when there isexudate 
in the alveoli. 

Coarse crepitations can be produced by two distinct mechanisms. First, they 
can occur as bubbling or clicking sounds due to secretion in the bronchi in 
bronchitis and bronchiectasis. Second, in fibrosing alveolitis a more crackling 
sound is chaiacteiisiically heard, especially in early inspiration. This is 
thought to be due to the sudden ‘snapping open’ of the relatively stilf alveoli 
that are associated with fibcosis. Such crepitations are usually only present at 
the lung bases. 

A few crepitations may be heard m health, particularly at the lower borders 
of the lungs. These arc abolished if the patient is asked to cough and are of no 
significance. In other cases crepitations are intensified after a cough or may 
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Froiki) sputum, characteristic of pulmonary oedema, may be white or pinlc 
and is often copious. 

Blood may be coughed up alone, the sputum may be more or less 
blood-stained. It must be distinguished from blood brought into the mouth 
from epistaxis or haematemesw. Its brighter colour and its frothy appearance 
usually makes its origins obvious. Furttwr, patients who have hij a haemop- 
tysis commonly bring up blood-stained sputum for a day or two, while 
bleeding from the upper intestinal tract is characteristically followed by 
melaena. Haemoptysis may be due to pulmonary causes, including tubercu- 
losis, bronchiectasis, pulmonary cmtralus and carcinoma, and to cardiac 
causes, including mitral stenosis. 

Several diseases cause a characteristic coloration of the sputum. In lobar 
pneumonia it may be rusty and so visdd that it will often not fall out of an 
inverted spittoon; it is bright yellow or green when a liser abscess has ruptured 
into the lung, and the latter colour also appears in some cases of pneumonia. 
When an amoebic hepatic abscess hasdischarged into the lung, the sputum has 
the appearance of ancho %7 sauce. 

The quantity of sputum coughed up in 24 hours is important, especially 
whether change of position produces a large quantity. Bronchitic patteais 
bring up most sputum during the first two hours after waking in the mornings. 

The odour of the sputum is also important; it may be putrid in bron- 
chiectasis or lung abscess. 

Microscopical examination of sputum 

The principal value of microscopical examination of the sputum is In the 
detection of bacteria and in the recognition of malignant cells. Eosinophils 
may be found in the sputum in allergic conditions, e.g. some cases of asthma, 
and in pneumonta due to parasitic worms and in aspergillosis. 

Malignant cells may be seen in the sputum, particularly in patients with 
squamous carcinomas of the main bronchi. Skill is required to dinerenliate 
them from epithelium and other cellular debris, but their appearance is 
often unmistakable (Plate XIV). 

Less common constituents of the sputum include fungi, yeasts and golden 
yellow asbestos bodies in asbesiosis. 

X-RAY EXAMINATION 

Radiological examination of the chest is most important, because many local- 
ized and even some widespread inniirative lesions (e.g. sarcoidosis) may 
produce no abnormal physical signs. It is paramount in the early diagnosis of 
tuberculosis and carcinoma. Serial X-rays form an integral part of the estima- 

tionof progress in many chestdiscascs. A brief outlineof the standard methods 

will be given here. 
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1 Radiography 

I Posterior-anterior view 

! The ordinary standard X-ray film of ihe chest is a postero-anterior view, that is 

to say one taken with the film against the front of the patient’s chest and the 
X-ray tube 2 metres behind the' patient (Fig. 8.5). It is examined systematically 
I on a viewing box. The following is a simple plan of examination: 

1 Tfe tony jfeeleton. Is the chest symmetrical? Is any scoliosis present? Are 
the ribs unduly crowded or widely spaced in any area? Are cervical ribs 
present? Are the ribs eroded or do they appear the site of malignant deposits? 

2 The position of the patient. Is the patient straight or rotated? If straight, the 
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Fig.8.6 PAchesiX-ray. Lobupneumonu ThCTciscoasoIidaijoaioibeanienorsegmeatofihe 
right upper lobe. 

inner ends of the clavicles will be disposed symmetrically with reference to the 
vertebral column. 

3 rfieporifiorto/liiccracftro.Thisissecnasadarkcolumnrcptcsentingtheair 
within the trachea. The cartilaginous rings are not visible. Is it centrally placed 
or deviated to one or other side? 

4 The outline of the heart and mediastinum. Is this normal in size, shape and 
position? 

5 The diaphragm. Can the outline of the diaphragm be seen on each side, and 
is it normal in shape and position? Are the cardiophienic and cosiophrcmc 
angles clearly seen? 

6 The lung fields. For radiological purposes the lung fields are divided into 
three zones; 

Zone 1 (upper zone) extends from the apex to a line drawn through the 
lower borders of the anterior ends of the second costal cartOages. 
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8.7 PA chest X-ny. Broochopoeumoaia. There b patchy coasohdation in the mid and 
lower zones of the left lung. In thb patient, this was due to mber^osis. Note that the left lung is 
less well expanded than the right, as shown by the more acute angulation of the nb cage on the left 

Zone 2 {mid zone) extends from this line to one drawn through the lower 
borders of the fourth costal cartilages and contains the hlla of the lungs. 

Zone 3 (lower zone) extends from this line to the bases of the lungs. 

Each zone is systematically examined on the two sides and any area which 
appears abnormal is carefully compared with the corresponding area on the 
opposite side. The minor interlobar fissure, which separates the right uppier 
and middle lobes, may sometimes be seen running horizontally in the third and 
fourth interspace on the right side. The major interlobar fissure, wWch separ- 
ates the lower lobes from the remainder of the lungs, is not seen in a normal 
postero-anterior film. The typical radiographic features of lobar pneumonia, 
bronchopneumonia and obstructive airways disease are shown in Figs. 8.6, 
8.7 and 8.8. 
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Fig. 8.S PA chest X>ny. Ohsiruciive airways disease The lupg fluids are darker, i e less 
radiopaque, than nonnal (compare with Rg 8 5) The nb cage is deformed and the diaphragms 
are flattened and depressed. The hean shadow is long and narrow. The patient smoked heavily 


Lateral views 

Lateral views are indispcosable in the localization of lung lesions, for the 
postero-antetior view does not show whether a shadow is situated in the 
anterior or posterior part of the chest, or (if in the mid zone) whether in the 
upper or lower lobe. The following is a simple plan of examination. 

1 The bony skeleton 

2 The position of the trachea 

3 The diaphragm. As the level of the diaphragm differs on the two sides, a 
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double outline may be seen, that of the side nearer the film being the clearer. 

4 The lung fields are obscured by two relatively opaque areas, one above and 
behind, due to the shoulder joint, and one below and in front, due to the heart, 
which rests on the anterior part of the diaphragm. There are thus left two 
relatively clear areas— one a^ve and in front, behind the upper part of the 
sternum, and one below and behind, including the angle between the dia- 
phragm and the spine. 

In the lateral views, the interlobar fissures are more often seen. Their 
normal positions have already been described (p. 173). Their recognition is 
useful both in localizing lesions and in detecting shrinkage of a lobe from 
fibrosis or collapse. 

Screening 

Screening is used mainly to detect abnormalities of the heart and paralysis of 
the diaphragm. By standing the patient in different positions, it is possible to 
see enlargement of the various chambers of the heart and main vessels and 
paradoxical pulsation of the left atrium. Enlargement of the left atrium is 
detected by noting displacement of the barium-filled oesophagus. When a 
diaphragmatic paralysis is present paradoxical movement is seen when the 
patient coughs or snip's, the diaphragm ascending when it should descend, and 
vice versa. 

Bronchography 

After local anaesthesia, a radiopaque iodized oil is introduced into the trachea 
and allowed to run into the bronchi. X-ray pictures are taken and the corre- 
sponding bronchi are clearly outlined. With suitable manipulation, the whole 
of the bronchial tree can be outlined. Bronchography is rarely performed 
nowadays; its main use was to demonstrate bronchiectasis, now an uncommon 
disease. 

Tomography 

An ordinary X-ray picture consists of shadows at all depths in the chest, 
superimposed on one another. It has the disadvantage that not more than some 
40% of the lung tissue is shown without its being obscured by shadows of the 
bony thorax or of mediastinal contents. The tomograph (Fig. 8.9) is a device 
whereby a picture is obtained of a section of the thorax at any given depth. The 
tube and plate are moved in the arc ofa circle as the exposure is made, in such a 
manner that the structures in one section only remain in focus and anything out 
of the plane of this section is blurred out. Sections can be taken at different 
depths in the chest, as desired, and so the appearances in chest X-rays can often 
be greatly simplified. It is mainly used to detect cavitation in apparently 
opaque shadows in the lung fields, and to give a clearer picture of hilar 


Fig. 6.9 PA (omograai of (he chest. There ise ndiopique mass at the right apex. This proved lo 
he (ubercuiosts, alibough ndiognphicaliy broochogenk carcinoma (Pancoast tumour) was 
considered more likely. 

shadows. It may also indicate narrowing of a bronchus due to lesions such as 
carcinoma. 

A complete tomographic picture of the lungs can be obtained by using 
computerized axial tomography (CT) scans. In this technique serial cuts in 
an axial plane are taken through the thorax. This technique may be especiaUy 
sensitive in revealing: 

1 Small secondary deposits 

2 Enlarged glands (and other structures) in the mediastinum 

3 Pleural involvement by fibrosis or mesothelioma. 


BRONCHOSCOPY AND THORACOSCOPY 

By means of the bronchoscope, the main bronchi and their branches can be 
inspected directly, small portions of tissue can be removed for biopsy, and 
therapeutic procedures carried out. The main value of bronchoscopy is in the 
diagnosis of carcinoma of the brondras and in deciding whether this is oper- 
able. With the aid of flexible fibreoptic bronchoscopes, very small bronchi can 
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be visualized and washings for cytological examination taken from separate 
lung segments. The flexible bronchoscope enables examination of patients 
with severe cervical or skeletal deformities, and affords a good view of the 
upper lobe bronchi and also permits transbronchial biopsy (see below). After 
an artificial pneumothorax has been induced, the pleura can be inspected with 
the aid of a thoracoscope and further assistance in diagnosis obtained. 


PLEURAL ASPIRATION AND BIOPSY 

Pleural effusions may be drained by inserting a wide-bore needle into the 
fluid-filled pleural space through one of the rib spaces, under local anaesthesia. 
The needle is inserted perpendicular to the skin and pleura, just above a rib 
margin. Aspirations may be ikerapeutiCi to relieve respiratory embarrassment 
due to a large effusion, or diagnostic^ to remove fluid for examination. 

Pleural fluid can be examined macroscopically and microscopically. Full 
details cannot be given here, but the colour, consistency and quantity should 
be noted. A trasnudaie from the capillaries, as occurs in cardiac and renal 
disease, can be distinguished from an exudate resulting from pleural inflam- 
mation by Us lower protein content (<30g/I) and specific gravity (usually <1 .015). 
Frankly blood-stained effusions occur with carcinoma, pulmonary infarction 
and trauma. In tuberculous effusions the fluid is srraw<oloured and copious 
(often well over 1 litre) and may coagulate on standing; under the microscope 
many leucocytes are seen, lymphocytes often predominating. Tubercle bacilli 
are rarely seen, but can more commonly be cultured. In empyema, pus is 
aspirated which may be full of white cells and organisms. 

Needle biopsy of the pleura may also be useful in establishing the diagnosis 
of the cause of a pleural effusion. In a high proportion of patients the presence 
of carcinoma or tuberculosis may be detected. Biopsy of lung can also be 
performed and is useful in establishing a histological diagnosis in diffuse lung 
diseases, such as fibrosing alveolitis. Tissue may be obtained by means of a 
needle or drill biotome inserted percuianeously or by means of a transbron- 
chial biopsy using the fibreoptic bronchoscope. 


LUNG FUNCTION TESTS 

In recent years, tests of lung function of increasing complexity have been 
introduced, which are beyond thescopeof this chapter, but some of the simple 
tests useful in clinical practice will be described. It must be stressed that lung 
function tests enable the clinician to make a physiobgical rather than a paiJuh 
bgical diagnosis. That is to say, they will indicate that there is obstruction to air 
flow, but not that the patient has a bronchial carcinoma. Also, they are more 
likely to be abnormal if there is a diffuse process affecting the lung than if there 
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Clinical assessment of the cardiovascular system requires a rational approach 
in order to analyse the available information in a coherent manner. In every 
case, the clinician must integrate the facts available from the history, llw 
examination and the investigation in such a way as to reach a conclusion about 
the structure and function of the heart and the pulmonary and sy'stcmic 
vascular trees. In this respect, the clinical approach to the cardiovascular 
system has many similarities with that to the nervous system. 


GENERAL CONSIDERATIONS 

The experienced clmician always precedes auscultation by a careful assessment 
of the arterial and venous pulses together with any abnormality of the prae- 
cordial impulse. Many students give insulTicient time and attention to these 
features of the cardiovascular system. The detection of abnormalities m these 
areas not only provides invaluable evidence about the nature of any cardiac 
abnormality, but often provides critical infonnation on the functional severity 
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of any lesion which may be present. Thus, by the time the examiner has 
reached the stage of auscultation, the salient points of the history and the 
previously established clinical observations frequently suggest findings which 
may then be detected by stethoscope. By contrast, the beginner’s mind may be 
so filled with anxiety at the thought of failing to hear some unspecified sound 
that no logical analysis of the auscultatory abnormalities is made. In auscul- 
tation of the heart it is important to have some idea what abnormalities you 
expect to find. 

For these reasons, it is best to examine the cardiovascular system in the 
foJlom'ng order; arterial pulses , blood pressure , venous pulses, o raecordium 
and finally auscultation T However, before proceeding to this examination 
cenain general points should be noted. 


GENERAL EXAMINATION IN RELATION TO THE 
CARDIOVASCULAR SYSTEM 

Anamia^ often recognized by pale mucous membranes, ts an important cause 
of angina . Right ventricular failure causes enlargement 0 } the Itve r and ^ac^ . 
The location of oedema depends on the patient’s posture. It is alwaj^ most 
apparent in dependent parts so that, in a relatively mobile patient, it is most 
» readily detected fay pressure over the distal end of the tibia. Howev’er, in the 
patient confined to bed, oedema will tend to collect over the sacrum and the 
dorsal spine. If the patient is lying in the supine position, oedema can easily be 
overlooked if it is not specifically sought. 

The presence of finger cluing in association with peripheral and centra l 
c yanosis suggests ihefiTST right-to-left intracardia c or imrapulmonary shun t. 
In patients with infective end ocard itis , finger c/u^inggndyp/gwoOTegiz/yfn ay^ be 
present . Microvascular embolic phenomena, probably due to ahtigen-anti- • 
b^y reactions are manifest by s^mter haemorrhages in the nail jeds of_the * 
fi ngers and toes , and smillp etechwl haemorrhages injheconiuncttvae. Larger 
emboli, probably fragments of vegetations from an infected valve, may present 
as painful erythematous lumps in the pulps of the fingers and toes, palms of the 
hands and soles of the feet {Osier’s nodes). The equivalent phenomenon in the 
retinal circulation, seen on examination of the optic fundi, is calle dRof^’iipoi. 

Patients with left ventricular failure may be breathless at rest to the extent 
that they cannot complete a sentence without pausing for breath. In these 
patients crepitattons (see p. 184) can often be detected at the lung bases. 


anatomical landmarks 

The praecordium is the term used to indicate the anterior aspect of the chest 
which overlies the heart. It is often convenient to refer to a point on the chest 
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wall, and certain landmarks, some natural and some ariificial, are commonly 
used for this purpose. 

The ribs and interspaces on either side form convenienUiprlzonral land- 
marks. In order to courrt them, feel for the ridge which marks the junction of 
the manubrium with the body of the sternum, known as the angle of Louis, or 
sternal angle. When this has been found, run the finger outwards unti it 
reaches the second costal cartilage, which articulates with the sternum at this 
level. The space immediately above this is the first intercostal space. The 
spaces should then be counted downwards well away from the sternum, where 
they arc more easily felt. 

The distance of any given point from the midline of the body may be 
referred to as a scries of vertical lines. These arc the midchvuular line , defined 
as the vertical line dropped from the centre of the clavicle, or, what amounts to 
the same thing, the line midway between the middle of the suprasternal notch 
and the tip of the acromion; and the anterior, mid-, and posterior axillary lines, 
descending respectively from the anterior border, the centre and the posterior 
border of the axilla. 


ARTERIAL PULSES 

The presence or absence of the main peripheral pulses-»the radial, brachial, 
carotid, femoral, popliteal, posterior tibial, and dorsalis pedis pulses— 
should be noted. TTie volume of each is compared with the other side. 

The following observations should then be made with regard to cardiac 
faction (disease of the peripheral vessels is considered later in this chapter): 
d^Rate of pulse 
Rhythm 
ijo Character 
Volume 

v Presence or absence of delay of the femoral pulses 
compared with the radials 

To assess the rate and rhythm, the radial pulse at the wrist is generally used. It 
is best felt with the tips of the fingers, the patient’s forearm being pronat cd and 
the wrist slightly flexed. When the character and volume of the arterial pulse 
are being analysed, one should examine the carotid artery, which is the closest 
pulse to the ascending aorta; here, modifications to the waveform by the 
vessels of the peripheral arterial system are kept to a minim um7The patient’s 
right carotid should be palpated with the examiner’s left thumb and the left 
carotid with the examiner’s right thumb. Carotid pulses must always be 
examined sequentially, mver simtdtaneously, since bilateral carotid compres- 
sion may lead to syncope. 

The blood pressure cannot be measured accurately without a sphygmo- 
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nianomeier (see p. 204). The terms ‘good’, ‘bad’, ‘sirong* and ‘weak’ in 
relation to the pulse lack precision and should be avoided. 


Rate 

The rate of the pulse is staled as so many beats a minute- It is counted, not 
when the fingers are first laid upon the pulse, but when any quickening due to 
nervousness in the patient has subsided and the pulse has resumed its normal 
rate. It is, therefore, good practice to feel the radial pulse gently while eliciting 
the routine parts of the history. Count the beats for not less than half a minute. 
In cases of atriaLfibrillatJon, the pulse rate counted at the wrist will not indicate 
the true rat?of ventricular contractions. In such cases, the rate of the heart beat 
should be counted by auscultation at the apex, and the difference between this 
rale and the pulse rate at the wrist recorded. This difference is referred to as the 
puke deficit . It is explained as follows. Atrial fibrillation is characterized by_ a 
drying length of diastflle. When diastole is sho rt, rjlbne of the left ventride 
may be so poor that on the subsequent systole there is insufficient stroke 
volume to cause opening of the aortic valve. The arterial pulse h therefore 
non-existent. Asdiastole becomes longer, the stroke volume gradually increasesj 
a pulse might be recorded in the central aorta, yet not be sufficiently large to 
reach the periphery at the radial artery. Following a long diastole (a slower 
heart rate) the strength of the subsequent systolic stroke volume is increased. 

^ ^e resting heart rate shows considerable variation, ranging betweenJO * 
^ 120 beats per minute. The parasympaiherlc and sympathetic components 
ot the autonomic nervous system have a major eflcct on heart rate. The pulse 
rate is increased by exercise, fever and in tbyrolo-xicosis. It is also increased in 
abnormal tachyarrhythmias. Regular athletic training a nd m vxDedema arC-the 
common est causey of bradvca'rdi a. Abnonmlltie^of function of the sinus or 
airio-veniricularnodesraayreducethebeartrateio belowSOteats per minute. 


Rhythm 

pecide next whether the rhythm is regular or irregular. If it is irreguiar, decide 
if it is completely irregular, whether the irregularity has a recurring pattern, or 
whether an otherwise regular rhythm is occasionally interrupted by some 
slight irregularity. The pulse of atrial fibrilUtion is completely irregular. The 
irregularity is usually obvious’when the rate is rapid, but becomes less easy to 
recognize when the rate has been slowed by digitalis. If the rhythm has a 
recurring pattern, or there are occasional irregularities, these are likely to be • 
due to extrasystoles. An extrasystole is a beat which occurs prematurely, is of 
reduced volume and is followed by lengthened diastole— clinically appreciated 
as a ‘pause’. Disorders of rhythm are described more fully under ‘Electro- 
cardiography’ (p. 236). 
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Character 

Study the character or form of the arterial pulse wave CFig. 9. 1) by palpation of 
the carotid pulse. It is best felt with the thumb, pressing backwards at the 
medial border of the stemomastoid at the level of the thyroid cartilage. It is 
not usually possible to detect slight variatbns from the normal, but in certain 
diseases the character of the pulse is delectably abnormal. The most important 
of these are as follows: 

Slow rising pulse The arterial pulse in a ytic stenos is (Fig. 9.2) is typically 
'parvus et tardus’— of small volume with a late systolic peak. There is often a 
thrill in the carotid pulse and with practice the ‘slow rising* characteristic can 
be appreciated. This slow rising pulse used to be known as an anacrbtic pulse . 

Collapsing (watcr'hammer) pulse A collapsing pulse is characterized by a 
rapid upstroke and descent of the pulse wave. It occurs most often in aortic 
yepurgitation . The abrupt upstroke is due'to the greatly increased stroke 
volume. The collapsing character is caused by two factors: firstly the diastolic 
leak back into the left ventricle and secondly the rapid runsjff to the periphery 
because of a low systemic vascul« resistance. This type of p^se may also be 
seen with patent ductus artcriosu l; r uptured sinus of Valsalv aor largearter lo- 
v enous communicatio ns. 

•^sferiens pulse Bisfenens pulse is a combination of the slow rising and 
collapsing pulses occurring when aortic stenosi s and i ncompetence are 
jnrcsfiUt* 


AAKK|kM\; 


Fig. 9.1 A normal arterul pulse iracuig p. percussion wave, t: tidal w 
d. dicrotic wave, e. period of venincular systole (some valve open). 


Pulsus paradoxus This term describes the marked diminution in anerial 
pressure which occurs in patients with a large ^ricardial effusio n or *^yere 
asthma. The term is confusing because this dimWtion is m«ely' an accentu- 
ation of the normal physiological finding of a fall in peak arterial pressure of 
■tfS- lO nrniHg during inspu-atio n. Th e ‘paradox* ts that heart sounds may still be 
heard onaiis^lTation over the pra'ccordium at a time when no pulse is palpab Te 
at the radial artery . In patients with a large oencardial etiusion the pericardial 
fluid acts as a restraint on the total intracardiac volume. Thus when right 
ventricular volume increases with inspiration, the left ventricular volume falls 
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Thery/^fl/cr/mfl/pa/w ofa healthy adult man should therefore bcdescribed in 
the following terms. The rate b 70/niinute. The beats arc regular in rhythm 
and equal in volume. The pulses are of normal character and are symmetrically 
present. 


MEASUREMENT OF THE BLOOD PRESSURE 
Koroticoff sounds 

The Korotkoff sounds may be heard by placing a stethoscope over the brachial 
artery while the pressure in anocclusioncu^around the upper arm is gradually 
reduced. The/«rjt sounds that occur (phase one) indicate the peak systolic 
pressure. The second and third phases arc due to the turbulent flow of blood 
through a partially occluded vessel. The fourth phase occurs when the sounds 
become muffled and the fifth phase when they disappear. The fourth phase is 
7-10 mtnHg above diastolic pressure recorded directly by an intra-arterial 
needle, whereas the Hfth phase corresponds more accurately to true diastolic 
pressure. In individual patients, however, the fourth phase may be detected 
with greater precision than the fifth phase. When recording the diastolic 
pressure both phases should be noted if they have been clearly heard. 

The ephygmomonometer 

Certain details are important in the use of the sphygmomanometer. The 
patient should be sitting or lyingat ease. The manometer is placed so as to be at 
the same level as the observer's eye. All clothing should be removed from the 
arm. The cuff should be applied closely to the upper arm, with the lower 
border not less than 2.5 cm from the cubital fossa. 

The radial pulse is palpated while the cuff is inflated to a pressure of 
30 mmHg above the level at which radial pulsation can no longer be felt. The 
stethoscope is then placed lightly over the brachial artery. The pressure in the 
cult IS lowered, 5 mmHg at a time, uniUthe first sounds are heard. This is the 
systolic pressure. Continue to lower the pressure in the cuff until the sounds 
suddenly become faint. This is the diastolic pressure (fourth phase). Continue 
to reduce the pressure and between I and 10 mmHg lower the sounds disap- 
pear completely (fifth phase). 

Occasionally the sounds disappear at a point below 200 mm for a period and 
then reappear, finally disappearing at the pioint of diastolic pressure. Thus the 
sounds may first appear when the mercury falls to 210 (systolic pressure), 
disappear from 180 to 160 (silent gap), reappear and finally disappear at 120 
(diastolic pressure). This phenomenon of a silent gap is found in certain 
patients with hypertension; its significance is unknown, but Its occurrence 
makes it impertant that the armlet piressure at the start of the examination 
should always have been sufficient to obliterate the radial praise. 


t 
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The systemic arterial pressure is signiHcantiy afTected by exertion, anxiety, 
excitement and changes in posture. It should therefore be observed when the 
patient has been resting quietly. Check that the width of the cuff is correct. For 
an adult, the standard cuff width is 12.5 cm. If a narrower cuff is used, the 
recorded pressures will be falsely high. In obese patients it is essential to use a 
wider cuff such as a thigh cuff to measure the occlusion pressure in the upper 
arm. In nervous patients the first reading is often high; a second reading when 
the patient has b^ome accustomed to the procedure and is more relaxed may 
be more representative. It is useful to note the pulse rate at the same time, as 
circulating catecholamines will affect both measurements. An elevated pulse 
rate in the presence of an elevated blood pressure suggests that some of the 
‘hypertension' is due to a temporary increase in circulating adrenaline and 
noradrenaline levels. 

It is essential to work as quickly as is compatible with accuracy, for 
compression of a limb itself induces a rise in blood pressure. To reduce this 
source of error when successive estimations are to be made, the air pressure in 
the armlet should always be allowed to fall to zero as soon as each reading has 
been taken. It is important to measure the blood pressure in patients taking 
hypotensive drugs or otherwise suspected of postural hypotension (ih both the 
recumbent and the standing positions). 

For children, there are a variety of cuffs of different widths. Select the size 
which covers most of the upper arm but leaves a gap of 1 cm below the axilla 
and above the antecubital fossa. In suspected coarctation of the aorta it may be 
useful to compare the systolic blood pressure in the arm with that in the leg; the 
patient lies face downwards and an 18 cm cuff is applied above the knee and 
auscultation carried out over the popliteal artery. 

Norm^ blood pressure The average systolic pressure in healthy adults is 
100-140 mmHg, the average diastolic pressure, 60-90 mmHg. In children it is 
closer to the lower end of the scale, and in the elderly it reaches or even exceeds 
the higher figure. The difference between the systolic and the diastolic pres- 
sures— the pxilse pressure— is 30-60 mmHg. 

Abnormal blood pressure Abnormal blood pressure must be considered in 
relation to the patient’s age. A blood pressure of 140 over 90 would indicate 
quite Severe hypertension in a child while much higher systolic pressures in an 
elderly patient is inevitable due to loss of elasticity in the peripheral arterial 
system. The increased rigidity due to degenerative changes (arteriosclerosis) 
causes the systolic pressure peak to be particularly elevated. 
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THE VENOUS PULSE 
The neck veins 

The importance of studying the level of pressure in the internal jugular veins 
lies in the fact that these vessels are usually in direct communication with the 
right atrium. In this way the pressure changes within the heart may be 
predicted by simple clinical observation. It may be easier to recognize the 
pulsation in the external jugular veins than in the interna] jugular system, but 
using the former is a less reliable means of predicting pttssuie changes in the 
right atrium. There are two reasons for ih^. Firstly, the presence of venous 
valves within the externa] jugular system prevents it Ixing a pure conductor of 
more central pressure changes. Secondly, the external jugular system passes 
through more fascial planes than the internal system and so is more likely to be 
affected by extrinsic compression from other structures in the neck and upper 
thorax. 

The venous pulse (Fig. 9.3) has three positive waves, a, c, and r, and two 
negative waves or descents, x andy. Thca wave is due to atrial contraction. 
This is followed by the* descent, which is interrupted by a smallcwavcfwhich 
is rarely visible on inspection of the neck veins). Thee wave coincides with the 
onset of ventricular systole and results from the movement of the tricuspid 
valve ring into the right atrium as the right ventricular pressure rises. Thev 
wave indicates a passive rise in pressure as venous return to the atrium 
continues during ventricular sy’stole while the tricuspid valve is closed. When 
the tricuspid valve opens, blood enters the right ventricle rapidly and there is 
consequently a lowering of the right atrial pressure— they descent. 



Fig. 9.3 The nomul venous pulse (sec text) 


Examination 

Examine the neck veins with the patient in a good light, and reclining at an 
angle of about 45® (Fig. 9.4). The neck should be supported so that the neck 
muscles, especially ibe s^emomasioids, are relaxed. The veins normally show 
slight pulsation, and three small waves (the a, c and v waves) can be distin- 
guished in each cardiac cycle. There is, however, a mean level, and the 
perpendicular height of this level above the right atrium indicates the mean 
hydrostatic pressure within the right atrium (&-8 cm water). In health this level 
is the same as that of the sternal angle, whatever the position of the patient. The 
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the arterial pulse exhibits a dominant ‘outward' wave. In addition it is usually 
impossible to palpate any impulse from the venous waves, whereas the much 
higher pressure arterial pulses arc readily felt by very slight pressure of the 
examiner’s finger. 

A raised jugular venous pre ssure is usually indicative o f ri^ht heart fa ilure. 
Occasionally it is due to obstru ction ofthe suprnnr.vpn acava^in which case the 
normal pulsations of the venous pulse ate absent. A slight rise in venous 
pressure also "occurs with an incre ase in the circulating blood vo lume, as in 
pregnancy, acute nephritis or ovePenthusias^c treatmem with intravenous 
fluids. 

The venous pulse is usually seen quite easily by the methods described, but 
occasionally difficulties occur. The mean venous pressure may be so high, for 
instance, t^t the pulsation is obscured within the cranium when the patient is 
semi>recumbent, and is visible only high in the neck when he sits upright. In 
patients with a very low right atrial pressure the pulsation may be visible only 
when the patient lies completely flat. 

The a wave is prominent when right ventricular hypertrophy leads to 
increased resistance to filling. This is found in pulmonary stenosis or pulmo- 
nary hypertension as a result of increased ventricular work associated with 
pressun: overload. In theory a large <t wave is present in tricuspid stenosis but 
most patients with this condition are in atrial ftbrillation and thereiore' there is 
DO a wave. Atrial flutter, however, does cause suflicient atrial activity for rapid 



elevated right serial pressure. Notice that the most dramatic abnonnahty is the abrupt fall in 
pressureassocuted with they descent. Oonaniioaiioa ofthe neck veins this would be observed as 
a rapid impulse inwards towards the midline. 
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waves to be noted. In tri cuspid regurg ilaliim^the v wave is replace by a large 
systolic wave due to regurgitation of blood into ihc right amurn during nght 
ventricular systole. The systolic v wave is followed by a particularly prominent 
y descent (Fig. 9.5). . . % • 

'In complete heart block (complete atrioventricular dissociation) regular a 
waves can be seen in the neck whUe carotid pulsation occurs at a slower 
independent rate. From lime to time atrial contraction ^ 

atrioventricular valves are closed during ventncidar systole. 
right atrial contraction is transmitted backwards into the vc , 

‘cannon wave’. If the arterial pulse is slow, the neck vems shouU be c^eful^ 
exatnined'for more rapid, tegularu waves and ‘cannon 
arc also seen in atrioventricular iunctional rhythm when >'>' , 

ventricle arc activated simultaneously, and the atnum eontraets on a closed 
atrioventricular valve. 


THE PRAECORDIUM 
Inspection and palpation 

Deformities of the chest wall can affect the with”thew 

the examination of the heart. The common«i finding as , 

deformiiic8isaneiectionsystoUcmurmur,whichmaybewronglyatm^^^^^^^ 

organic heart disease. The presence of kyphosis, seol.os.s or sternal depresston 
should therefore be noted. tt be 

Next identify the apex beat and assess the car^ac ^ character 

emphasized that the term cardiac impulse does noTTefe ^ ^ (thrills) 

of the apex bear but includes other pulsations and palpable murmurs (tnruis; 

and heart sounds. 

The cardiac impulse 

It is customary to locate the apex beat, which is the ^\enm of^ the 

of definite cardiac pulsation, and to dehneate its ^ which it is felt. 

particular intercostal space and distance from the mi .... nr 1cm internal 

Thenormalpositionoftheapexbeatis9cmfmmthemidhne,orlcmmtemai 

to the midclavicular line in the fifth intercosul space. -..jj-jjgaj.e 
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apex bear o! a normal person may be felt in the antenor axiUary hue. 
person is lying on his left side, ..^ckrc.iceofdisDlacementof 

Secondly, it must be realized that thccommone -coliosis. 

the apex beat is a deformity of the thoracic cage, us y 
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A real displacement of the apex beat may be due to disease of the surround- 
ing viscera, which ‘push’ or ‘puU’ it from its usual site. Instances of ‘pushing’ 
are found in pleural effusion and pneumothorax, and of ‘pulling’ in pulmonary 
fibrosis and collapse of the lung. It may also tw due to disease of the heart, 
when displacement of the apex beat may indicate enlargement, particularly of 
the left ventricle. Of equal importance in this respect is palpation over the left 
ventricle, the right ventricle, and the pulmonary artery to determine the 
character of the cardiac impulse, from which information can be gained about 
the function of the ventricles. 

The left ventricle normally produces the apex beat. When it is hyper- 
trophied, the beat becomes more forceful and may extend outwards towards 
the axilla. 

The rigfti renfricle, when hypertrophied, can be felt by placing the hand 
firmly over the praccordium iust to the left of the sternum, when a definite ‘lift’ 
will be detected. 

The pu/fflOR<try ttrtery can be palpated in the second left intercostal space 
when it is dilated as in pulmonary hypertension. 

If an hypertrophied left ventricle is present , an attempt should be made to 
differentiate between that resulting from obstruction to outflow (pressure 
overload) and that associated with excess /ilUng of the ventricle (volume 
overload). Pressure overload, due to aortic stenosis or systemic hypertension, 
causes a forceful sustained heave. On the other hand, tlTe volume overload 
occurring in aortic or mitral regurgitation is followed by easy and rapid 
(hyperkinetic) ejection of blood from the ventricles, producing an equally 
forceful but less sustained impulse. 

Failure to detect an apex beat is usually due to obesity, but may be a feature 
in patients with pleural or pericardial effusions. Dextrocardia is an extremely 
rare malformation. 

Other pulsations 

In addition to the arterial and venous pulses already described, pulsations may 
also be noted at the root of the neck, the front of the chest, and the epigastrium. 

In the suprasternal notch th e pulsatio n is usua lly systolic in tim e, and when 
well marked may be an indication of unfolding or aneurysm of the arch of the 
aorta. 

In the neck various pulsations may be observed. The carotid pulsation may 
be visible in anxious or agitated patients, in diseases which cause overactivity 
of the heart, such as thyrotoxicosis, and in cases of aortic regurgitation, 
hypertension or aneurysm of the aorta. In hypertension or in patients with 
large-calibre arterial vessels, the right carotid sometimes shows abnormal pul- 
sation due to kinking. 

In the chest loall, a rare source of pulsation is an aneurysm of the aorta. The 
position of the impulse varies according to the part of the aorta which is 
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diseased. If the ascending aorta issifecred, the pulsation is chiefly to the right of 
the sternum, whilst the aortic arch gives rise to less distinct pulsation under the 
manubrium stemi, and the descending aorta still more to the left. 

In coarctation of the aorta a collateral arterial circulation develops, and 
pulsation may be detected in the anastomotic channels overlying the scapulae. 
These are palpable over the posterior chest wall and may even be visible on 
inspection. 

Pulsation in the epigastrium is most commonly due to nervousness or 
excitement in a thin person. Occasionally it is due to pulsation of the liver in 
heart failure with tricuspid regurgitation. Aneurysms of the abdominal aorta 
may present as an expansile swelling in the epigastrium. 

Thrills 

The physical property of a sound or murmur which makes it ‘loud’ will also 
allow it to be detected by palpation. A palpable murmur is called a thrill and 
transmits to the hand a sensation like the purring of a cat. The character, 
timing and variation with respiration of thrills are the same as those of 
the correspooding murmurs and are discussed with murmurs. The palpable 
impulse from a loud high pitched sound wUl be brief with a ‘sharp’ quality. A 
thi^ or fourth sound is often easier to feel than to bear. The loud first sound of 
mitral stenosis is often palpable and the sounds of aortic and pulmonary valve 
closure are palpable in systemic and pulmonary hypertension respectively. 


PERCUSSION 

Percussion of the heart is now seldom carried out, adds little to the clinical 
assessment and has been superseded by the chest X-ray and echocardiography. 


AUSCULTATION 

Auscultation of the heart often presents difficulties for the beginner. As with 
other skills, it requires a great deal of practice and constant repetition. The 
skilled examiner JisreJi5 for specific findings, focusing alien t ion on particular 
parts of the cardiac cycle. An understandingof the events of the cardiac cycle 
(Fig. 9.6) is a useful basis for auscultation. A common error is to mongly 
identify systole and diastole- Palpation of the carotid artery provides a systolic 
time reference and it is always wise to feel the carotid artery while ausculiating; 
the delay in the radial pulse may cause confusion. 

The stethoscope The stethoscope should combine both a bell-type chest 
piece and a diaphragm. High-pitched sounds such as aortic diastolic murmurs 
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tricuspid pulmonary 
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Fig. 9.6 The cardiac cycle. Normally the oosei of left ventricular systole precedes the onset of 
pressure rise m the right ventricle Tte mitnl valve therefore closes before the tncuspid valve 
Because the pulmonary anery diastolic incssure is lower than aortic diastolic pressure, the 
pulmonary valve opens before the aortic valve It follows that pulmonary ejection sounds occur 
closer to the first heart sound than do aonic oecuon sounds During systole the pressure m the 
ventricle* slightly exceeds the pressure in the corresponding great artenes. Towards the end of 
systole the ventncular pressure falls below the pressure b the great artenes and when diastolic 
pressure is reached the semilunar valves dose. Normally aonic valve closure precedes pulmonary 
valve closure. The mitral and tncuspid valves begm to open at the point at which the ventricular 
pressures fall below the corresponding tinal pressures. 
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are beard better with the diaphragm, and low-pitched sounds such as the third 
heart sound or mitral diastolic murmurs with the bell. 


Auscultatory areas 

Certain areas are customarily called by the name of the valve from which 
murmurs and sounds arise: 

1 The mitral area, which corresponds to the apex beat. 

2 The triaispid area , which lies fust to the left of the lower end of the siemum . 

3 Thcaonicarea, which is to the right of the sternum in the second intercostal 
space. 

4 The pulmonary area, which is to the left of the sternum in the second 
intercostal space. 

Auscultation should not necessarily be coolined to these areas, and sounds 
heard in a particular area do not necessarily come from that particular valve; 
for example, murmurs originating at the aonic valve are frequently best heard 
at the mitral area. 


Heart sounds 

The events of the cardiac cycle are illustrated in Fig. 9.6. At the onset of 
ventricular systole, the mitral and tricuspid valves close consecutively to give 
the first heart sound. Opening of the pulmonary and aortic valves occurs next 
and is normally inaudible. Theclosureofthcaorticand pulmonary valves gives 
rise to the two components of the second sound. It will be seen that because of 
the lower pressure in the right ventricle compared with the left, closure of the 
pulmonary valve follows that of the aortic valve. After a brief period the mitral 
and tricuspid valves open inaudibly in the normal heart. 


Abnormal heart sounds 

In disease the following deviations from the normal may occur: 

1 The sounds may have a different intensity, either increased or decreased. 

2 The sounds may be abnormally split. 

3 l^ea’-frequency sounds in diastole— tbiod or fourth sounds-^may be beard. 

4 Additional sounds, often related to abnormal valves, may be heard. 


Alterations in intensity 

In patients with thick chest walls, and in those with a serious degree of 
emphysema, the heart sounds may scaircely be audible, though there is no heart 
discKe. Conversely, in the presence of serious heart disease the sounds may be 
quite normal. Thus alterations in the intensity of the heart sounds are signifi- 
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cant only when considered in relation lo all the other features of the case. For 
example, in pericardial effusion, the heart sounds are distant or inaudible. 

Accentuation of the first sound is often present in mitral stenosis and in 
tachycardia from any cause. The intensity of the first sound varies strikingly in 
complete atrioventricular block. 

Accentuation of the sound of aortic or pulmonary valve closure is found 
when there is systemic or pulmonary hypertension. In calcific aortic stenosis 
the aortic component of the second sound is soft, and in severe pulmonary 
stenosis the pulmonary component (P,) is soft. 


Splitting 

The mitral valve closes slightly before the tricuspid valve, and this gives rise to 
splitting of the first sound. This splitting isoficn difficult to detect by ausculta* 
tion because the two sounds are separated by a short interval. When it is heard, 
splitting of the first sound is not a sign of heart disease and is of importance 
only because its two components may be confused with an atri^ sound 
followed by a first sound, or with a first sound followed by an ejection click. 

Splittingof the second sound is much easier to appreciate because the aortic 
and pulmonary valve closure sounds (A, and P,) arc more widely separated. 
Aortic valve closure (A,) is audible in all areas. Pulmonary valve closure (Pa) is 
normally audible only in the pulmonary area and for a short distance down the 
left sternal edge. When P, is loud it is also audible over a wider area of the 
praecordium. It follows that splitting ofthe second sound is usually heard only 
at and close to the pulmonary area. Splitting is most easily heard in children, 
and may not be audible in older adults, especially men/ when tnusclejmise, a 
thick chest Ji'all, and cmpJ^[5emaJDake P , inaud ible. Normally Pt follows A*, 
and the splitting is wTdest during inspIfarioiT and narrowest m expiration 
(physiological splitting). Splittin g of 0.06 second during inspiration and 0.02 
second (a very close split or singlesound ) in expirat ion would b^average for a 
chiicl^r young adult. 

The mechanism of splitting of the second sound is as follows. During 
inspiration blood is drawn into the thorax and the right ventricular stroke 
volume increases. The duration of right ventricular systole therefore length- 
ens, and Pt is therefore slightly dclaj-cd. Conversely the left ventricular 
stroke volume falls during inspiration, because the greater negative pressure 
within the thorax enlarges the capacity of the left atrium and pulmonary veins 
and reduces left atrial pressure and hence left ventricular filling and stroke 
volume. Thus left ventricular systole b shortened and A, is earlier. During 
inspiration, then. A, occurs earlier and P, later, so that splitting ofthe second 
sound widens. During expiration the changes are exactly opposite and the 
splitting narrows. Movement of P, b considerably greater than that of A*. 
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Third and fourth heart sounds 

In addition to the first and second heart sounds which are both of a high 
frequency, lower frequency sounds may be beard in diastole. These additional 
soundsare known as the third and the fourth (or a trial) sounds. When either of 
these additional sounds is present they give a cadence containing three beats 
rather than the normal two beats— ‘lub’ and ‘dub’. 

Both of these low frequency sounds arc caused by abnormal filling 
patterns in the left ventricle. The third heart sound occurs in early diastole at 
the lime of maximal ventricular filling. This occurs about 0.15 second after 
the second heart sound. The fourth heart sound occurs when the bolus of blood 
is delivered into the ventricle from atrial contraction. It follows that this sound 
is found only in patients in sinus rhythm. 

The third heart sound may occur in he althy voun^ adults and is also a 
panicular fe ature of pregnancy- . In any other clinical setting, however, the 
presence of a third heart sound indicates abnormal left ventricular filling. 
The most important causes of this are left ventricular failure and mitra l 
regurgit ation. 

Fourth heart sounds are caused by an increas Ml stiffness nr pop- 
compliance .Qf the ygntricles. Atrial contraction as a consequence produces a 
pdden increase in pressure in the ventricle, rather than the ventricle increas- 
ing its volume to accommodate the extra blood delivered by atrial systole. 
IKlien the heart rate ts rapid, diastole is shortened and the third and fourth 
hean sounds may coincide. When this occurs the amplhude of the sound 
increases and is more easily deteaed, giving rise to a summation gallop 
rhythm, so called because it gives the auditory impression of a^loping horse. 
Third or fourth heart sounds may originate from cither right or left reniriclcs. 
These diastolic sounds are always best heard with the bell of the stethoscope 
and auscultation should routinely include a search for these sounds with the 
patient turned slightly on to the left side. 

In constrictive pericarditis a very loud lo w frequence’ diasTolic sound is 
characieristicallyaudible ^his is known asa pericardial ‘knock*. Thepresence 
of this sound always coincides witlTihe very abrupt halt to earlydiastolic filling 
which is the distinctive abnormality of pericardial constriction. 


Additional sounds 

Ejeaion systolic clicks arise from the opening of the semilunar valves, either 
aonic or pulmonary (Fig. 9.6). These sounds therefore occur in early systole, 
ourtiicking splitting of the first heart sound. Aertic ejection sounds are well 
heard throughout the praecordium but are best appreciated at the apex, where 
*hoy are preceded by the first heart sound at its loudest intensity. The valve is 
abnormal although this may be trivial, for example a bicuspid aortic valve 
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without' stenosis. Pulmonary ejection sounds become much softer on inspira- 
tion but are loud and sharp on expiration. 

When one of the great arteries is dilated, for example the pulmonary artery 
in pulmonary hypertension, a systolic ejection sound can frequently be heard. 
A similar sound occurs in longstanding untreated hypertension. These hyper- 
tensive ejection sounds may be due to secondary changes in the corresponding 
semilunar valves. 

Opening of the mitral and tricuspid valves occurs in early diastole shortly 
after the second heart sound (Fig. 9.6). Normally these valves open silently but 
when the valve leaflets arc abnormal, as in rheuma tic, mitralortricuspid 
stenosis, a sound is associated with ihc''opehingTnovement. This ^und is 
analogous to the systolic clicks of the aoiticor pulmonary valve opening, but, 
by tradition, the sounds arc known as opening snaps when they arc related to 
the mitral or tricuspid valvesMltepresenceof an opening snap is indicative of a 
pliable valve leaflet. - 

Loud extra sounds or clicks occur in mid-systole in association with 
prolapse of th e mitral valve . These mid-systolic clicks may or may not be 
associates vwh a late systolic murmur. The presence of a mid-systoUc click 
leads to a cadence which resembles that of a third heart sound. The two can be 
distinguished by the high frequency of the mid-systolic click and the low 
frequency of the third hean sound rAlid-s^iolic clicks arise from the h altineof 
the mitral leaflet as it prolapses into'fheJtff^irmm during systole. 

Murmurs 

Murmurs are due to turbulence in the blood flow at or near a valve or an 
abnormal communication within the heart. It follows thau loud murmur may 
originate from arathcr small orifice such as a ventricular septal'dcftCtrEqually 
a soft murmur may originate from a large abnormal orifice as in very sev'ere 
aortic regurgitation. Thus while it Is important to note the intensity of a 
murmur, one should not make immediate deduaions about its importance 
solely from its loudness. Not all murmurs are produced by a structural 
disorder of the heart; they may be due to abnormally ^pid flow of blood 
through a normal valve. Such murmurs are callcd/ZotcmarTnurj. Murmurs also 
occur at the site of arterial sten^es, when they arc traditionally called irwK . In 
examining a murmi^The "following points must be noted: 

Time of occurrence Murmurs may be systolic, diastolic or continuous 
throughout systole and diastofe. Murmurs can only be timed refiab/y if the 
carotid arterial pulse is palpated during auscultation so that systole can be 
determined. Systolic murmurs are cither pewysfo/KT, as in mitral or tricuspid 
regurgitation and ventricular septal defect, ore;>criDn, when they arise either 
from the pulmonary or aortic outflow tracts. Pansystolic murmurs start imme- 
diately with the first heart sound and continue through to the second heart 
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Ftg. 9.7 Pbottocaidiogniss recorded from the pulmo&aiy area (PA) and mitral area (MA) 
together with the caroud pulse (CAR) and tcs^mtiofi (R) in a patient with mitral regurgitation. 
The ECG U shown at the bottom of the tracing. A systolic murmur can be seen in the 
pboQocardiogram recorded at the mitral area. The roumur starts immediately after the fint hean 
mund (S,) and continues right up to and tncfuding the second heart sound (Ai). In this citaaple 
the presence of the picsystoUc mumur at the mitral area obliterates A», which would hare 
audible only in the pultnonary area. 
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} F^.9.8 PhoQocardiognuDS recorded &om the pulmohary area (PA) and mitral area (hiA) in a 

patient with an ejection systolic murmur. The carobd pulse and respiration arc recorded in a 
simiiat to Fig. 9 7. The diamond shape of an qecnon systolic murmur can be clearly seen. A 
gap is visible between the end of the murmur and the begmmng of Ai. 


sound (Fig. 9.7). Typically they havca uniform intensity. By contrast, ejection 
systolic murmurs have a diamond*shaped configuration building to a peak in 
mid-systole (Fig. 9.8). Ejection murmurs typically diminish before the second 
heart sound. 


Fig. 9.9 Recording of a phoncardiognm in the miinl area (MA) and an echocardiogram of the 
mitral valve The ECG » it the top of the tracing. The phonocardiogram shows a late systolic 
murmur which starts following a clear gap after the loud first heart sound (S,). The murmur nms 
through A, and there is anothergapbeforc the third bean sound (S,), which occurs in diastole. The 
cause of this lace systolic murmur is prolapse ofihe mitral valve. Thisismdicated by the movement 
of the mitral leaflets m a downwards direction on the tracing (seen between the two arrows) 

Laie syiw/tc murmun have a number of causes. Clinically they are character- 
ized by a clear gap between the first heart sound, which is often loud, and the 
onset of a murmur in mid - or late systole (Fig. 9,9). The murmur then 
continues right up to and (he mrtic aimponent (A^) of the second 

heart sound. Late systolic murmurs may be preceded bya mid-systolic click. 

Diasiohc murmurs are of two types. Early diastolic murmurs start at the 
second heart sound and occur asa result of aortic or pulmonary regurgitation. 
Mid-diastolk murmurs, in which there is a short gap after the second heart 
sound before the beginning of the murmur, arise from the mitral or tricuspid 
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The behaviour of the murmur duriog respiration The stroke output of the 
right heart increases during inspiration, tvhile that of the left heart is reduced. 
It foUows that a murmur originating on the right side of the heart will become 
louder during inspiration. 

Point of maximum intensity and direction of selective propagation Mur* 
murs due to pulmonary and tricuspid valve lesions are generally well localized 
to the areas on the praecordiura which have been described earlier as overlying 
the corresponding \’alves. Aortic and mitral murmurs* however, may radiate 
extensively. Aortic sj'stolic murmurs, for instance, may be as loud, if not 
louder, at the cardiac apex than they are in the aonic area. Systolic murmurs 
that radiate into the carotid anerics are usually aortic in origin. Pansj-stolic 
murmurs' due to mitral regurgitation may be heard over a wide area of the 
chest. The murmur of severe mitx ?^l r^ir^Tatinn k often easily audible in the 
aortic and pulmonary areas. It fSlows that the point of maximal intensity 
should not'be regardecras"onc of the cardinal diagnostic features in aortic 
stenosis and mitral regurgitation. 

The character of a murmur Although formerly stressed, the character of a 
murmur is now considered an unreliable guide to its origin. Rough munnurs 
are associated with obstruction to flow through a narrowed valve* blowing 
murmurs are more t>’pical of an incompetent valve. 


In the next paragraphs the baemod>Ti3iiucs in the common forms of valvular 
disease are presented, and the associated auscultatory signs discussed. 


Mitral valve disease 

Mitral stenosis 

The phj’skal signs found in mitral stenosis are attributable to two separate 
effects of the r heumatic p rocess on the thin, delicate mitral leaflets. Firstly, the 
^vuliiis causes thick f nin g and fibrosis of the cusps themselves. This process 
tends to continue throughout adult life and is responsible for the alterations in 
intensity of the first heart sound and the presence of the opening snap. 
Secondly, thcLl wo leaflets become fused at the ^ees ofthecommissures so tha t 
ffjc orifice available for blood to pass from the left atrium to ibeleft trentricle 
becomes reduced. The ensuing turbulence of blood flow causes the mid- 
diastolic murmur associated with mitral stenosis. 

^ait sounds The classical findings in mitral stenosis, before the leaflets 
very thickened and calcified, arc (a) a first heart sound much louder 
ffian normal and (b) an opening snap ocxniring shortly after (0. 06-0. 14 s) the 
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Fig. 9.10 The relationship of diastolic munnara to the haemodynamics in mild mitral stenosis. 
The left itriil pressure is only slightly elevated so that mitral valve opening, indicated by the 
opening map (OS), is not particularly early m relationship to the second heart sound (Si) 

second heart sound. These cause a striking alteration in the cadence of the 
heart sounds and once they have been recognized provide the easiest and most 
sensitive clinical means of detecting mitral stenosis. 

The closeness of the opening snap to the second heart sound is a useful 
indicator of the severity of the mitral stenosis. The reason for this is that the 
mitral valve opens only after the left ventricular pressure has fallen below the 
left atrial pressure (Fig. 9.10); consequently the more severe the mitral stenosis 
the higher is the left atrial pressure and the closer to the second heart sound 
does the mitral valve open (Fig. 9.11). 

In later years, as the mitral valve begins todevelop calcification and marked 
fibrotic thickening, the intensity of both the first hean sound and the opening 
snap diminishes. A loud first heart sound and opening snap therefore indicates 
the presence of a relafively pliable and non-calcified valve. Such valves may be 
suitable for the operation of mitral valvotomy, rather than needing to be 
replaced, should surgery be indicated. 

The mitral diastolic murmur This murmur is typically low pitched and 
must be sought with the bell of the stethoscope and the patient turned towards 
the left side, lis loudness is accentuated l^a brief period of exertion such as the 
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Fig. 9.11 The relationship of murmurs to haemodynamics in severe miinl stenosis. Increasing 
severity of mitral valve obstruction leads (o elevation of the left atrial pressure. Benuse the left 
ventricular pressure has less far to fall to reachthis elevated strul pressure, the lime from At to the 
opening soap is shonened. 

patient touching her toes five or six times. The length of the murmtir is an 
important indicator of the severity of the mitral stenosis. This should be 
assessed in a cardiac cycle with a long diastole. 

If the patient is in atrial fibrillation then the length of diastole may t^ry 
greatly. With a short diastole, the diastolic murmur may appear to ^ full 
length, but the examiner should wait for a long diastole to assess the length of 
the murmur. In mild to moderate mitral stenosis a length of diastole equivalent 
to a heart rate of about 70 beats per minute is often sufilciently long to allow 
equilibration of iefi4k«rial and left ventricular pressures at the end of diastole 
and hence the murmur does not completely fill this phase of the cardiac cycle. 

In patients in sinus rhythm (Fig. 9.12), t he mitral ste notic murmur is 
accentuat^au^EcndjQfdiasiolc^wo factors coniributelbtlfirphenoraeSonr 
Firstly, atrial systole increases flow across the stenotic valve from left atrium to 
left ventricle and this accentuates the loudness of a murmur. Such accentua- 
tion is also sometimes noted in patients in atrial fibrillation. In this case 
* identification of the second factor becomes important, namely turbulence 
caused by the mitral valve starting to close under the influence of the onset of 
ventricular systole. This occurs before the first hean sound and so gives the 






Fir 9.12 Left i(ml (LA) ud v«mn<;ul<r (LV) presnire tncuigs m * panVni mihinitnl 
stenosisandsiflu] rhythm TheatndrwarcstoeeiberwKhiherwavecanbfSKDUitheleiittnal 
tnein; The shaded area between the atrul and eenineular ffessures during diastole indjcaiss ibe 
size t>/ the gradual acrou this paiuri’t tnitnl nJw Bach ofihc hi>nzoRcai Usta repfeseflM J9 
mmHjr; thus the niddustoticgndieniis20inralfraitliou;h ihegndieoi in early djasrole is closer 
to 3S nniH; 

impression of falling in late diastole. It is, however, due to the start of 
ventricular systole. 


Mitral regurgitation 

There arc a number of difieient causes for the mitral leaflets’ failure to prevent 
reflux of blood from the left veniricle to the left atrium during systole. The 
cusps may be affected by rheumatic disease or mitral valve prolapse; the 
chordae tendinae may rupture, which leads to pan of a cusp being unsup* 
ported; or there may be ischaemic damage to a papillary muscle. Irrespective of 
rts cause the characteristic auscultatory finding in mitral regurgitation is a 
pansystolic murmur. 

The mitral pansystolic murmur The regurgitant fei of blood starts as soon 
as left ventricular pressure exceeds left atrial pressure, that is, immediately 
after the first heart sound, and continues up to and though the second heart 
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sound until left ventricular pressure falls below left atrial pressure. These 
events account for the characteristics of the pansystolic murmur. The murmur 
is best heard at the mitral area, and it radiates to the axilla and to the back when 
the anterior leaHet is abnormal. When the posterior leaflet is damaged the 
regurgitant jet is often directed anteriorly so that the murmur is then loudest 
over the anterior praecordium and up to the pulmonary area. 

The nutral late systoUc murmur A late systolic murmur heard at the mitral 
area is indicative of mild mitral regurgitation and is usually associated with 
mitral valve prolapse. A late mitral systoUc murmur may also bejieard in 
patients with mitral regurgitation due to ischaemic damage to a l>apillary 
muscle or to hypertrophic cardiomyopathy. 

rhe vanous combinations of murmurs associated with mitral valve disease 
are summarized in Fig. 9.13. 

Aortic valve disease 

Aortic stenosis 

The haemodynamics in aortic stenosis are shown diagrammatically in Fig. 

9. 14. There is a pressure gradient between the left ventricle and aorta during 
systole, and the size of this pressure dincrcncc is an indication of the severity of 
the stenosis. The gradient is greatest in the middle of systole, and is relatively 
small early and late in the systole. The murmur therefore has a ‘diamond’ 
shape, starting soft, building to a peak in mid-systole then becoming Jess loud 
in late systole immediately before the second sound. All murmurs due to the 
ejection of blood through abnormal semilunar valves, or to abnonMlIyj^!^ 
blood flow through normal semilunar valves, have this same-patfem and'aro^~>; 
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Fig. 9.14 Ther(l«ioQstupofmunnuniofu<inod]numic>intonjc»tR)osi>.'niestowe)ecuoaof 
blood bio the aoni causes a slow nse o aonic pressure The raunnur follows the Cow parrem 
risiof 10 a peak ui tnid-sysiole then decltnmg 
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called ‘ejection’ systolic murmurs. 

The aonic eteeiian murmur is heard in the aortic area and radiates into the 
carotids although it is frequently also well heard at the mitral area. 

The aortic Section cluk is produced on opening of the aortic valve in aonic 
valve stenosis. It is therefore heard just after the first heart sound at the 
beginning of the ejection murmur. Its presence indicates that stenosis is at the 
valvular rather than the supra- or subvalvular level. In aortic stenosis A » is 
delayed beca u» of proionpeif left yentrjeubr systole. 77 ms ^use^ si n^e Sj and 
reversed splittin g. Frequently this sign isdiflicuJt to detect because At, like the 
ejection chck7bccomcs soft or inaudible when the cusps are heavily calcified. 
When the valve is rigid from fibrosis or calcification, no click is heard. 

Aortic regurgitation 

Regurgitant flow at the aortic valve (Fig. 9.15) may be large, and in severe 
cases can equal the forward flow of blood into the circulation. The stroke 
output from the left ventricle through the aortic valve into the aorta may 
therefore be doubled. This increased flow across the Valve invariably gives 
rise to an aortic ejection murmur. Thus an aortic ejection murmur in a patient 
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Fil, 9.15 The rebuonshipof aumun to tueraodyrumics in tonic re^rgitaiioo. The increased 
aysTotic stroke eofunie causes an election ^(otic ourmur even itiough there is no coasting 
aoruc stenosis. Kegurgitation commences as soon as the kft ventnculai pressure falls below the 
aortic dtasioLe pressure, i e. urusediatelx after aonic valve closure Tbe early diastolic murmur 
tails oft as the di^olic pressure (and hence the gradient across the valve) diminishes and the left 
ventricle fills. ESM “ e;ectJoo systolic murrowr EDM » early diastolic murmur. 

with aortic regurgitation does not necessarily indicate ihe presence of aortic 
stenosis. The latt er is best recognized bv the contour of the carotid pulse. 

The e arly or immediate diauolk mwmu r of aortic regurgitation starts with 
the second heart sound and wntinucs for a variable time in diastole. It is a 
high-pitched murmur, usually soft, and usually requires intent auscultation for 
its recognition . It is best heard down the left sternal edge when the patient sits 
for ward and breathes out ; ttie examiner mu^ listen with the diaphragm of the 
stethoscope. 

The A^in Flint murmur In severe aortic regurgitation a low-pitched dia- 
stolic miirmuiThay be audible at ihemtiral'arcari'lus murmur originates from 
the anterior leaflet of the mitral valve and is due to the confluence of two 
streams of blood. On one side there is antegrade flow from the left atrium to the 
left ventricle, and on the other side there is the regurgitant jet of blood through 
the incompetent aortic valve impinging on the anterior mitral Leaflet. The 
resulting murmur closely resembles the murmur of mitral stenosis, but since 
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the mitral leaflets are normal, the first heart sound is not loud and there is no 
opening snap. 


Tricuspid valvo disease 

Although the tricuspid valve may be affected by rheumatic disease, the most 
common causeoftricuspidregui^itaiion is strctchingof the annulus secondary 
to dilatation of the right ventricular cavity. In drug addicts who infect them- 
selves intravenously with non-stcrile needles and syringes, infective endocar- 
ditis of the tricuspid valve may also be a cause of tricuspid regurgitation. 

The pansystolic murmur of tricuspid regurgitation is high pitched and is 
louder with inspiration. When due to right ventricular failure a third heart 
sound may be heard at the left sremal edge. 

In establishing the clinical diagnosis of tricuspid regurgitation, a pan- 
systolic murmur is of less importance than the observation of a giant systolic v 
wave followed by a large y descent in the jugular venous pulse. Rheumatic 
tricuspid valve disease invariably occurs in association with aortic and mitral 
disease. The murmurs are of a similar timing and quality but typically the 
opening snap associated with tricuspid stenosis occurs later than the opening 
snap of mitral stenosis. 

A rare congenital disorder of the tricuspid valve is Ebstein’s anomaly. The 
main abnormality in this condition is a great increase in the size of the anterior 
leaflet of the tricuspid valve. This is associated with a very loud first heart 
sound followed by a short systolic murmur. There is usually a tricuspid 
opening snap. 


Myxoma 

Myxomas are benig n lumoi^ of the auia. They most commonly occur in the 
left atrium buTare also encoumered (iTihe right. The condition is of impor- 
tance since it may cause emboli to the systemic circulation in the case of the 
left -sided tumour and to the pulmonary circulation in the right-sided tumour. 
Both clinically and haemodynamically a left atrial myxoma mimics mitral 
stenosis. This is because the tumour mass, which is attached to the inter-atnal 
septum by a stalk, drops down between the mitral leaflets during diastole 
causing obstruction of flow from the left atrium to the left ventricle. 

The physical signs arc variable but a loud first sound is usual and a 
low-pitched diastolic murmur may be audible. In addition there is often a 
low-ffequency diastolic sound known as a Tumour plop’ . Systolic murmurs 
may also occur due to the mild mitral incompetence wiiVed by damage to the 
mitral cusps by the presence and movement of the tumour. 
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Hypertrophic cardiomyopathy 

Hypertrophic cardiomyopathy is a condition of unknown aetiology in which 
the muscle fibres of the ventricles become inappropriately hypertrophied and 
distorted. The commonest site for the process to occur is the inter-ventricular 
septum and only in the later stages of the condition or in particularly severe 
cases are the free walls of the left and tight ventricles involved. Two main 
functional abnormalities occur as a consequence of the abnormal anatomy. 

Firstly, the hyper trophied ventricle bec omes much stiffer than normal and 
this is manifest by the present of a I qu? fo urt h heart so und. Secondly, the 
inter-ventricular septum, when it contracts, buJgeTinio theoutflow tract of the 
left ventricle thus causing an intra-ventricular gradient. Such gradients do not 
always occur in hypertrophic cardiomyopathy but when they do they are 
generally associated with the presence of a systolic muripur. This murmur is 
essentially ejection systolic in nature but in some_Eaiiepts.it may be prolonged 
until the second heart sound. A d egree of t mtral re gurgitation may be associ- 
ated with hypertrophicjcardiomyopaihy due to involvernnrt-ofihe papillary 
muscles. When present this tends to cause the systolic murmur to extend to the 
second heart sound. 

The pattern of bloodJlow Jrom the Icfiventriclc is invariably abnormal 
whether obstruction is present or not. T his leads to a typical jerky or sharp 
carotid arterial pulse. Ev«n when there is "severe obstruction the carotid 
upstroke does not become slow and delayed and this is an important disiln- 
guishmg feature between hypertrophic cardiomyopathy and aortic valve 
stenosis. 


Pulmonary stenosis 

In mild pulmonary valv e stenosis the only abn ormal signs are found on 
auscultation (Fig. 9.16). The eje ction systolicjnurmur is loude st m inspiration 
and best heard in the pu^mojiajyjrca. It is preceded by an ej ection click w hich 
is loudest in expiration may be inaudible during inspiration. This distin- 
guishes it from an aortic e lection click, w hich is of constant intensity. The 
second sound behaves normally”^ inspiration, but the width of splitting is 
wider tksa normai because of a deiay io psdroomjy valve cJpsure- 

The pulmonary component of the second sound is delayed in proportion to 
the severity of the stenosis. If the stenosis is severe, thCClosure of the pulmo- 
nary valve becomes soft or inaudible. 'The pressure overload on the right 
ventricle leads to a palpable right ventricul^ impulse atjhe left sternal edge. 

Right ventricular outflotymay be obstructed by inappropriate hypertrophy 
of the muscle which comprises the outflow tract — infundibular stenosis. In this 
case an ejection systolic murmur and delay in P* will also be heard but there is 
no pulmonary ejection sound. 



Fig. 9.16 Pressure incings from a patteni wiib pulmonary stenosis A catheter has been 
withdrawn from the pulmonary artery mio the nght ventricle. The seventy of the stenosis is 
measured by the difference between the peak systolic pressure m the right ventricle and the peak 
systolic pressure m the pulmonary artciy- Each dense horizontal line represenu 25 lamHg. The 
pcessutc diflctetice in ih« patient IS therefore between 53 and 60 ttutiHg. Similar principles apply 
in aortic stenosis; the seventy of the stenosis is assessed by the pressure difference between the left 
ventricle and the aorta. 


Loft to right shunts 

When there is an abnormal communication between the left and right sides of 
the circulation, blood will flow from left to right provided the pulmonary 
vascular resistance is not grossly increased. Such communications occur ana- 
tomically at the atrial level (i.c. atrial septal defect), the ventricular level (i.e. 
ventricular septal defect), and between the aorta and the pulmonary artery (i.e. 
patent ductus arteriosus). 
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Atrial septa) defect 

Blood flows through an atrial septal defect from left atrium to right, since 
normal pressure relationships are maintained within the atria. The blood flow 
through the defect is often more than twice the flow entering the left ventricle 
(i.e. the systemic blood flow). The blood entering the right atrium will then be 
the sj'stcmic flow plus the flow from the left atrium through the atrial septal 
defect, i.e. three times the systemic flow. This increased flow passes from the 
right atrium to the right ventricle, pulmonary artery, lung vessels and so back 
to the left atrium. 

Because the defect is very large and the pressure gradient very small (about 
1 mmH g), there is little turbulenc e and no audi ble murmur from blood flowing 
through the defect itself. The ch'aracteristic auscuhatory sign is fixed splitting 
of the second heart sound, since the increased right ventricular stroke volume 
does not vary with respiration. The increased blood flow through the pulmon- 
ary valve pr^uces a functional ejection pulmonary systolic murmur which is 
moderately loud. A functional tricu spid flow mur muf is often present. It is 
mid-diastolic, of low frequency and best heard at the lower end of the sternum. 


Ventricular septal defect 

Ventricular septal defects are rarely as large as atrial septal defects and usually 
less than 1 cm in diameter. The right ventricular systolic pressure is normally 
about one-fifth of that in the left ventricle, so there is a pressure gradient from 
left ventricle to right throughout systole. 

In mild cases, in which the defect has the cross-sectional area of a pencil 
lead, the only abnormal sign is a loud pansystolic murmur, best heard at the 
lower end of the sternum. The murmur is usually accompanied by a thrill. 

In more severe cases there is evidence of increased blood flow through the 
pulmonary vasculature and the left heart. In addition to the pansystolic 
murmur and thrill there may be a short soft mid-diastoUc murmur due to the 
increased flow of blood through the mitral valve. Splitting of the second sound 
is normal, though A, may be difficult to hear as it tends to be obscured by the 
pansys tolic murmur which ex tends to P,. When there is pulmonary hyper- 
tepsioo ihe second sound becomes single _an.d loud. 


Patent ductus arteriosus 

The communication has the same size range as in ventricular septal defects. A 
•pressure gradient through the communication from aorta to pulmonary artery 
is present throughout the tardiac cycle and is greatest towards the end of 
Systole. The increased flow^llecis iW leit heart and pulmonary circulation 
exclusively. If the commimication is small, a murmur is the only abnormal 
sign. It is best heard at the pulmonary area in expiration, and is continuous 
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thro ugh bo th svsiole-and diastol e. Th e accentuation of the munnur about the 
time of the second sound gives it a pankrular character, and it is sometimes 
described as a machinery murmu r. In addition to the continuous murmur, a 
shon soft functional mitral diastolic murmur may be present. 

Patent ductus arteriosus is the most common but not the only cause of a 
continuous murmur. Pu lmonary arteriovenous fist ulae. co ronary art erio- 
v enous fistulae o r communications bcuve^thrast ^n^ing aorta ^ d pulmonary 
artery wi ll produce similar physical signs. Particular care^puld always be 
* , tSken not to confuse the murmurs of a patent ductus arteriosus with a venous 
^ hum. 

Fallot's tetralogy 

Fallot’s tetralogy consists of p ulmonary stenos is, ventricular septal defect, 
right ventricular hypenrophy and oveniding of the aorta, i.e. the aorta arises 
astride the ventricular septal defect. The essential features are pulmonary 
stenosis of at least moderate severity and a large ventricular septal defect, so 
that the pressure in the two ventricles is equal in systole. The right ventricular 
output is ejected partly into the pulmonary artery through the pulmonary 
stenosis, and partly into the aorta through the ventricular septal defect. The 
admixture of deoxygenated blood with the left ventricular output makes the 
patient cyanosed. 

The auscultatory signs are a pulmonary ejection murmur and a single 
second sound. P, is inaudible both because of the low blood flow in the 
pulmonary artery and because of thc^sociated pulmonary stenosis. 

Coarctation of the aorta 

In coarctation of the aorta there is a striciure of the aorta at or near the insertion 
of the ligamentum artcriosum. The arterial pressure proximal to the coarcta- 
tion is increased, so that the blood pressure in the arms is greater than that in 
the legs. The radial and femoral pulses should be felt simultaneously. Nor- 
mally the timing of the pulse wave is identical in these vessels. I n^roarcr ation 
the femoral pulse is delayed and diminisfaed, or absent. The raised arterial 
pressure leads to tell ventncular "hypertrophy, which can be delected clini- 
cally. There is often an ejection click and an aortic ejection systolic munnur 
because of an associated congenital bicuspid aortic valve. Collateral vessels 
linking the subclavian aneries, which arise above the aortic stricture, with 
intercostal arteries arising below the stricture can usually be felt above the 
scapulae, and are best seen with the patient bending forwards in a good light. 

Pulmonary hypertension 

There are a number of important physical signs in addition to the auscultatory 
abnormalities which indicate the presence of pulmonary hypertension. A 
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prominent a wave is \isible in the venous pulse even though the mean level of 
the venous pressure is not elevated. Tliis a wave is due to the stiff (non- 
compliant), thickened right ventricular wall which invariably develops in 
response to the presence of severe pulmonary hypertension. The carotid 
anerial pulse volume is small. On palpation o f the prae cordium a p rominent 
parasternal irop ul$e.d u£LjQ. ri ght vemn cul ar~hvpemophy is palpa l^. 

Pulmonary hypertension by itself does not lead to any systolic or diastolic 
murmurs. The most important finding is that pulmonary valve closure (P*) is 
accentuated and may be palpable. In a number of cases, a pulmonary ejection 
click can also be heard. In severe long*standing pulmonary hypertension the 
dilatation of the pulmonary artery may lead to secondary pulmonary valve 
regurgitation. This presents as a high*pitchcd early diastolic murmur loudest 
in the pulmonary area and radiating down the left sternal border. Pulmonary 
incompetence is very rarely found other than in association with pulmonary 
hypertension or following pulmonary valvoiomy. 


Flow murmurs 

Systolic flow murmurs arc due to turbulent, increased flow of blood across a 
normal valve, and thus do not indicate valvular disease. Such murmurs are 
always of an ejection pattern. Row murmurs may have either a grunting or a 
musical component and their timing is generally earlier in systole than inur« 
murs due to an organic obstruction to outflow. Row murmurs maj’ arise from 
either the left or right ventricular outflow tracts. Row murmurs are never 
associated with any abnormality in the electrocardiogram, but may sometimes 
be due to an abnormality of the thoracic wall, such as a depressed sternum. 

Flow murmurs arc most commonly encountered in children and young 
adults or in the elderly. They also occur whenever there is an increased stroke 
volume, such as in anaemia, thyrotoxicosis, systemic hypertension, or in 
chronic anxiety. 


Exocardial sounds and murmurs 

Venous hum 

Sometimes in children a continuous murmur can be heard in the neck and 
upper chest which is due to kinking and partial obstruction of one of the larger 
veins in the neck, thus preventing the continuous flow of blood through the 
vein. The origin of the murmur should be suspected because of the youth of the 
patient and the loudness of the murmur in the neck. The hum can obUier- 
ated by pressure on the neck, which produces complete obstruction of the 
vein, or by altering the position of the neck so as to relieve the venous 
obstruction. It is particularly important to exclude a venous hum if a diagnosis 
of patent ductus is being considered. 
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Pericardial rubs 

Pericardial rubs have a characteristic high*pitchcd sound which has been 
likened to the noise emitted by compression of new leather. They are generally 
loudest in systole but often have an additional diastolic component. Because 
part of the pericardium is in contact with the lung there may also be a marked 
respiratory element. Pericardial rubs areoneof the most evanescent of physical 
signs and vary greatly from hour to hour. The presence of a pericardial rub 
indicates that two inflamed layers of pericardium are in contact. The develop- 
ment of an effusion will separate the two layers of pericardium and hence lead 
to the disappearance of the rub. 


ISCHAEMIC HEART DISEASE 

The arteries of the coronary circulation are at risk of developing athero- 
sclerosis, which may partially or completely occlude their lumen; this disease 
process is a major cause of mortality and morbidity in many countries. Charac- 
teristically coronary artery disease is symptomless for many years. It may 
present as a chronic intermittent impairment of blood supply to the myocar- 
dium, resulting in the sy mptom of angina, or as an acute disorder when a 
coronary vessel is completely occluded. The latter generally occurs because of 
intraluminal thrombosis at the site of an atheromatous plaque, leading to death 
of the myocardium supplied by that vessek->myocatdial infarction (see Fig. 
9.32). 

The diagnosis of coronary artery disease depends greatly on an accurate 
history. The symptom of angina pectoris may be described by the patient as a 
‘pain’, ‘tightness*, ‘unpleasant sensation’ or even a feeling of breathlessness. It 
charactctmically occurs in the upper chest, radiating to both the left and the 
right side of the sternum often in a band-like or constricting fashion. The pain 
may also radiate down the inner aspect oCthe left arm, into the left elbow and 
the little finger of the left hand. Less commonly it radiates to a region between 
the scapulae or up into the lower law, especirily around the teeth. 

The pain is characteristically provok^ by exe rtion or, in some cases, by 
emotion^ stress. It occurs during rather than aT the’ end of exercise. Rest 
alleviates the pain andjt may b e the patient to walLmuch further 

during a suBiequent period of exercise after resting— the warm up effect. The 
pain is typically more severe or more easily provoked in cold weather, es- 
pecially if windy. Nitroglycerine relieves the pain within 5 to 10 minutes of 
starting to suck a tablet. 

When typical cardiac pain lastsibr more tha n 3D minutes the possibility of a 
diagnosis of myocardial infarction arises. In this instance the characteristics of 
the pain are similar to that of angiiu but it is generally more severe, is not 
relieved by nitroglycerine, and is often associated with nausea or vomiting and 
with profuse sweating. 
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Unstable angina describes a clinical pattern in which angina occurs either at 
rest or with very minimal exertion but without progressing to myccardial 
infarction. Because the major characteristic of angina, namely, its relationship 
to physical exenion, is absent, it is sometimes difficult to distinguish unstable 
angina from pain which is not in fact of cardiac origin. Severe or unstable 
angina is often worse first thing on waking in the morning or after a heavy 
meal; it may also occur during sleep with or without accompanying 
nightmares. 

Physical cxaminationinpatientswithanginaduetocoronaryarterydisease 
is generally unrewarding, bu^jt is always imponant to exclude the diagnoses of 
aoru'e stenosis, hypertrophic cardiomyopathy or severe pulmonary hyperten- 
sion in patients who give this history. There may be signs of generalized 
arterial disease. 

Important general conditions which may precipita te ang iiM are anaemia 
andmyxoede/na. The physical signs associated with these conditions should be 
sought in every patient with angina. There may be cJinicaJ evidence to indicate 
hyperlipidaemia. Lipid deposits may occur as xanthelasmata in the upper or 
lower eyelids pr they may be found on palpation of tendons, panicularly the 
Achilles, triceps and extensor tendons of the hand. Lipid may be deposited in 
the cornea at its margin with the coniunctiva— theorrur. There is a slight gap 
between the lipid deposit and the conlunctiva itself. 

On auscultation the only abnormality in coronary disease is the presence 
of a fourth heart sound, which is due to an increase in stif&ess of the left 
>*entricular muscle when it has an inadequate blood supply. This may be a 
chronic finding but it also occurs typically during the acute phase of myo- 
cardial infarction. 

Mitral regurgitation may occur as a complication of ischaemia, or infarc- 
tion, of the papillary muscles. Usually the degree of regurgitation is not severe 
and the typical finding is of a soft late systolic murmur. Occasionally ischaemic 
rupture of a papillary muscle leads to very severe mitral regurgitation with a 
loud pansystolic murmur. A similar physical finding presents in association 
with a ventricular septal defect due to rupture of the interventricular septum, 
and on clinical grounds alone it may be difficult to distinguish these two 
diagnoses. In general, m itral regurgitation is more c ommonly associated with 
disease of th e riphr nr lelir rirrUmtlft coron al arttTries. whereas an acquired 
vent ricular septal U imially associated wi th disease of the left anterior 
descending coronary artery. • ^ ~ 

The right ventricle is iMg^y supplied by the right coronary artery and 
there is often a mild degree of right ventricular dysfunctiod associated with 
inferior myocardial infarction. This is manifest clinically as a 2-3 cm elevation , 
of the jugular venous pressure, but this is usually a transitory phenomenon. 
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THE PERIPHERAL VASCULAR SYSTEM 

Exatnitiaiioti of the peripheral vascular syuem, including both the arterial and 
venous system, is often carried out as part of the general examination. It is of 
particular importance in patients with symptoms of arterial or venous disease 
of the limbs, and in those with cerebral or coronary arterial disease. Further, 
many patients with hypertension or diabetes mellitus have associated arterial 
disease, and degenerative vascular disease is common in the elderly. Special 
attention must therefore be paid to the arterial system in these patients. 

Peripheral arterial system 

/ntermiitent tlavdication is the term used to describe the cramp'like aching pain 
felt in the calf muscles during exercise. The pain occurs only during exercise, 
often after walking a certain distance, and it gradually ceases when the patient 
stops walking. It is ischaemic pain due to failure of the peripheral arterial 
system to allow a sufficiently increased blood flow to the legs to match the 
metabolic demands of muscular work. In certain forms of inflammatory 
arterial disease, e.g. polyarteritis nodosa or temporal arteritis, similar iscb* 
aemic pain may occur in other muscles. Intermittent claudication o? the legs 
is not associated with numbness or tingling in the feet or legs unless the blood 
supply of the cauda equina or of the spinal cord is aiTected. 

Impaired blood supply to a limb can be assessed by its lowered skin 
temperature and by its impaired nutritional status. Temperature differences 
can be reliably assessed only when the limbs have been exposed to a constant 
room temperature for 10-20 minutes. In an ischaemic leg the skin of the foot is 
cold and pale or cyanosed, and capUIary fllling after blanching with light finger 
pressure is delayed. Retsetitv }^peraemia is also delayed. This can be demon* 
strated with the patient lying down. The leg is elevated for several minutes to 
allow the venous pool of blo^ in the leg to drain into the circulation, and then 
the patient sits up and allows the legio hang over theedgeof the bed. Normally 
the foot will flush pink in about 10 seconds; the flush takes a longer time to 
appear if blood flow is inadequate. 

When there has been chronic arterial insufficiency the skin becomes thin 
and shiny, often losing its hair, and the nails become brittle. Late manifesta' 
tions of severe arterial insufficiency are chronic ulceration and even gangrene, 
especially of the distal parts of the toes or feet, the dead area becoming 
shrivellrf, blackened and often demarcated from neighbouring healthy tissue 
by a thin red zone of inflamed tissue. In acute interruption of arterial flno to a 
limb, as in embolic or thrombotic occlustonof a femor^ artery, the affected leg 
becomes colder than the normal limb, the peripheral pulses below the level of 
obstruction disappear, and the skin, which is at first white, becomes blue and, 
later, gangrenous. 

Diminished or absent pulsation of vessels is of great value in localizing 
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arterial lesions, both acute and chronic. In the legs the femoral, popliteal, 
posterior liblal and dorsalis pedis pulses should be carefully palpated with 
slightly flexed fingers, and their pulsation compared with that in the contra- 
lateral vessels. Using the bell of the stethoscope a careful search for the hissing 
systolic sound (arterial bruit) associated with partial obstruction should be 
made in both femoral arteries, in the abdomen (aortic bruits) and in the loins 
(renal artery bruits). 

In patients with claudication, the distal pulses should also be examined 
after exercise since the divenion of blood flow to exercised muscle may cause 
previously detectable pulses to disappear, indicating restriction of flow in the 
affected limb. 

In the arms the brachial and radial pulses should be similarly assessed and 
bruits listened for over the subclavian vessels. The carotid arteries should be 
carefully examined; it is particularly common to find systolic bruits in these 
vessels. Arterial pulsation in the limbs can be assessed quantitatively with a 
Doppler ultrasonic flow meter. 

Sp>asm of arterioles may occur in the presence of normal peripheral pulses. 
This is usually seen in the hands; the digital arteries go into spasm in response 
to cold or to emotional stimuli so that the fingers become white and then 
cyanosed. When the spasm passes off, the fingers become hyperacmic and 
pink. This sequence of changes is tennedRqymiuirj phenomenon . Very rarely it 
may lead to superficial necrosis of the skin of the fingers. 

In patients with arterial disease it is important to remember that the 
arterioles, capillary bed and small veins can be inspected directly in the retina 
by ophih^oscopy (sec p. 395). Some patients with hyperlipidacmia show an 
‘arcus’ and xanihctomata (see Plate IV). Upid deposits within tendons maybe 
detected in the Achilles, triceps and extensor lendons to the fingers. 


Peripheral venous system 

Varicose veins should be looked for with the patient standing. Superficial 
varic<«itics arc then obvious. The efficiency of the valves of thelong saphenous 
vein should be'assessed by Trendelenburg’s test. With the patient lying, 
the saphenous vein is emptied by elevating the leg. The upper end of the vein 
is then occluded by finger pressure on the saphenous opening. While the 
examiner maintain< this pressure, the patient stands. If the valves are incom- 
petent the vein will fill from above when the pressure is released. 

Venous thrombosis is rare in healthy mobile subjects but may sometimes 
occur in women taking oral contraceptives. However, it is a frequent complica- 
tion of enforced bed res t , particularly after surgery. Congestive cardiac failure 
also leads to venous stasis and thrombosis. TTie affected Ihnfa is swollen, tender 
and warmer than normal. Dilated superficial veins may be seen which do not 
collapse when the leg is elevated. Forceful dorsiflexion of the foot will cause 
pain in the calf (Homans’ sign^ Sometimes extension of deep venous throm- 
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bosis upwards to the thigh may lead to a tender, hard, palpable femoral vein. 

Studies with radioactive flbrinogen, which is taken up by the forming 
thrombus, and venography have shown that quite extensive venous throm- 
bosis can occur without significant physical findings. Pulmonary embolism 
may be the first clinical manifestation of a deep vein thrombosis in the leg. 


ROUTINE CARDIOVASCULAR EXAMINATION 

A record of a normal examination of the cardiovascular system should be 
constructed along the following lines. 

The arterial pulse is of regular rate and rhythm and the carotid upstroke is 
normal. The blood pressure in the right arm with the patient lying is 120/80. 

The venous picssurc is not elevated and there ate no abnormal pulsations 
on palpation of the praecordium. On auscultation the fust heart sound is 
normal and splitting of the second sound can be identified. There are no 
murmurs and no additional heart sounds. 

The peripheral pulses in the upper and lower limbs are all present and 
equal as are the carotid pulses. There are no bruits. 


ELECTROCARDIOGRAPHY 

The electrocardiogram (ECG) is a recording from the body surface of the 
electrical changes that occur within the heart during the cardiac cycle. An 
outline of this technique is presented here. 

The main areas in which the electrocardiogram (ECG) can prove useful are: 

1 Analysis of abnormal rhythms. 

2 Detection and localization of changes in the myocardium due to coronary 
artery disease. 

3 Detection of hypertrophy of the walls of the atria and ventricles. 

4 Detection of changes in electrical activity due to pericardial disease. 

5 Detection of changes in electrical activity of the heart consequent on 
general metabolic changes. 

Additional valuable information may be obtained by recording the electro- 
caidiogram dunng physical exercise (see Exercise Tests, p. 251). 


Definitions 

The points of electrical contact— electrode positions— are the four limbs 
together with specific positions on the thorax. The limb leads are arranged so 
as to pro videan analysis ofthe vector ofthe electrical forces arising in the heart. 
The standard limb leads are as follows: 
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Bipolar 

Lead I 

right arm 

~ left ann 


Lead 11 

right arm 

— left leg 


Lead III 

left arm - 

left leg 

Unipolar 

aVR 

right arm 


aVL 

left arm 



aVF 

left fool 



Thestzndard placements of the chest leads arc shown in Fig. 9.17. Leads 
n , ni and aVF record changes on the inferior or diaphngmaiic sniface of the 
heart, leads I and aVL changes from the lateral border of the heart, and the 
chest leads overlie the inter-ventricular septum and the anterior wall of the left 
ventricle. 

Atrial depolariaation is the source of the changes in electrical potentials 
which cause the P wave. The QRS complex is due to ventricular depolarization 
and the T wave to ventricular rcpoIarization(Hg. 9. 18). Atrial repolarization is 
associated with very small electrical changes which are not recorded on the 
conventional surface electrocardiogram. The Q wave is an initial negative 
deflection in the QR5 complex. 

The P~R interval (measured from the begimjing of the P wave to the 
begmobg of QRS complex) is normally less than 0.2 second. The duration of 
the oormrf QRS complex is less than 0.12 second (Fig. 9.19). 

Reading and interpretation of the electrocardiogram 

The electrocardiogram must be examined s>’sieniaucally. A convenient 

method is as follows: 

1 Determine the cardiac rate and rhythm. 

2 Assess the P-R interval and the wuich of the QRS complex. 

3 Examine the P wave and the QRS complex. 

4 Examine the S-T segment and T wave. 


The electrocardiogram In disorders of cardiac rhythm 
Because it provides a rrxord of both atrial excitation (P waves) and ventricular 
excitadoafQRS complex) the electrocardiogram is useful tn analysing cardiac 
dysrhythmias. P waves arc ustiaUy best seen in lead n or in the right-sided 
chest leads (Vj) and these leads should therefore be studied particularly 
carefully when there is a disorder of cardiac rhythm. 

In health the heart beat is imitated in the sinoatrial node (pacmaker), 
which lies near the junction of the superior vena cava and the right atrium. The 
impulse spreads through both atria and thence to the atrioventricular (AV) 
node. From the AV node the impulse is conducted down the bundle of His and 
from there to the Purkinje fibres in the left and right bundle branches. 
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Fix. 9.17 The potiiions of the electroJe m chnt lead Rcorditifs 
Vj Fourth iniercottal apace at the rixbi tieraai edge 
V, Fourth intercostal apace at the left atemal edge. 

V, Italfway between V, and V.. 

V, Mid.elaricular lute ut the ri/ih intercoatal apace. 

V, Aatcekir ixUlary ^ honsontal to V, . 

V, AiKl-MiIlary lute honaonial to V, and V,. 



Fig. 9.18 The lenDinology of the electrocardiogram 


Sinus tachycardia 

The cardiac impulse arises normally from the sinus node in sinus tachycardia, 
and the electrocardiogram is normal inform. The pulse rate is increased above 
100 (adults). Sinus tachycardia may result from emotion, exercise, fever, 
hyperthyroidism and anaemia. 
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Sinus bradycardia 

Again the electrocardiogram is normal in form, but the heart rate is less than 
60/minu(e. Sinus bradycardia occurs in trained athletes and in patients with 
increased intracranial pressure, myxoedema and jaundice. It may also be an 
indication of fibrosis or ischaemia of the sinus node — sinoatrial disease. 

Sinus arrhythmia 

The cardiac impulse arises normally in the sinoatrial node, the rhythmicity of 
which varies; the heart rate increases with inspiration and diminishes with 
expiration (Fig. 9.20). The electrocardiogram is normal apart from variation in 
the R-R intervals. This arrhythmia is a normal finding in young people; ft is 
increased by deep breathing and abolished by exercise. 



Extrnsystoles or ectopic beats 

Ectopic beats arise from foci in the atria or ventricles which stimulate the heart 
before the next sinus beat is due. In ventricular exirasystoies P waves are 
absent and the QRS complexes are broad, the T wave pointing in the opposite 
direction to the major deflection of the QRS. The exirasystole comes prema- 
turely and is followed by a pause (the compensatory pause). 

The electrocardiogram of an atrial exuasystolc shows the P wave to be 
abnormal in form, but the QRS which follows it is normal. The pause which 
follows the extrasystole is longer than normal (Fig. 9.21). 

Extrasystoles are thus premature beats followed by an abnormally long 
pause and can be lecognizrf by auscultation or palpation. Exirasystoies occur 
both in health and in patients with heart disease. If an extrasystole follows each 
normal beat as in Fig. 9.22 the pulse is said to be coupled (bigeminy). If the 
patient is being treated with digoxin the possibility of toxicity should be 
considered. 

Atrial tachycardia and atrial flutter 

Atrial tachycardia (Fig. 9.23) and atrial flutter (Fig. 9.24) are due to the 
presence of an ectopic focus in the atrium which beats regularly at a rapid rate. 
The P waves are abnormal in shape, but the QRS complexes are usually 
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Fig. 9.21 Atrial extrasystoles. Note the abnonnaf (inverted) P wave. The R-R interval Is longer 
after the extrasystole cl^ in the normal cyde. 




Fig. 9.23 Atrul tachycardia. Dunng attack, pulse rate 225; after attack, sinus tachycardia, pulse 
rate 130 



Fig. 9.24 Atrial flutter, 2:1 block. Atria) me about 300. Note the two spiked flutter waves to 
each ventricular complex. 



Fig. 9.25 Atna! Cbnliation. Note the / waves and irregular veotncular rhythm. 
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QOcmaU however, at faster rates a bundle branch block pattern (p. 245) may 
develop. As a rule not all atrial impulses are conducted to the ventricles. Often 
alternate beats are conducted, when 2:1 atrioventricular block is said to be 
present. Occasionally 3:1 or 4:1 block is present and sometimes the degree of 
block varies. 

Atrial flutter and tachycardia may occur in the absence of other cardiac 
abnormalities, or in thyrotoxicosis and rheumatic or ischaemic heart disease. 

Atrial fibrillation 

There is no coordinated atrial activity (cither electrical or mechanical) in atrial 
fibrillation. The electrocardiogram (Rg. 9.25) shows / (fibrillation) waves 
representing the atrial activity instead of P waves, especially in lead V,. The 
QRS complexes arc normal but occur irregularly. 

Atrial fibrillation is recognized clinically by complete irregularity of the 
pulse rate. Mitral valve disease, ischaemic heart disease and thyrotoxicosis are 
the commonest causes of atrial fibrillation. 

Atrioventricular block (heart block) 

In^t dtgree atTiovtntTicular block (Fig. 9.26) the P-R interval exceeds 0.2 
second and all atrial impulses reach the ventricles. When some impulses fa^ to 
reach the ventricle but others do reach it, then there is second degree anich 
ventrievioT block. In third degree am/ytenmcular block (complete) the atria and 
ventricles beat independently i.e. they arc dissoebted (Fig. 9.27). The ven- 
tricular rate b usually slow, 20-40 beats/minute, and often erratic and may fail 
completely — ventricular standstill. 



Fig. 9.26 Pint degree heart block P-R interval = 0 42 second 
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Ventricular fibrillation 

A similar mechanism operates in the ventricles as in the atria with atrial 
fibrillation. There arc no distinct QRS complexes, but bizarre undulations of 
irregular height and rale. There is no effective cardiac output; loss of con- 
sciousness rapidly develops and this rhythm is fatal unless treated promptly. 

The electrocardiogram in some other conditions 
Ventricular hypertrophy 

Ventricular hypertrophy is diagnosed principally from the chest leads and in 
particular Vi and Vt. Fig. 9.28 shows the appearance of the QRS complexes in 
V, (over the right ventricle) and V« (over the left ventricle). It must be 
appreciated that the QRS complex from any lead represents the algebraic sum 
of the elearical activity of both ventricles (compare with the normal ECG in 
Fig. 9.19). At any point in time the ECG will show an R wave (positive 
deflection) if the resultant current vector is directed towards the electrode and 
an 5 wave (negative deflection) If the resultant vector is going away from the 
electrode. Ventricular hypertrophy is associated with an increase in the electri- 
cal activity of depolarization. As a result there is an increase in the magnitude 
of the QRS deflections best seen in the chest leads. 

Left ventricular hypertrophy As the left ventricle lies to the left and pos« 
leriorly there is an increase in the size of the R wave in the left chest leads 
(Vs-Va) and an increase in the S wave in the right chest leads (V,-Vj) (see Fig. 
9.28a). 

Right ventricular hypertrophy The R wave in the right chest leads is in- 
creased and there is a deeper $ wave in the left chest leads, as the increased 
electrical activity is associated with the anteriorly placed ri^t ventricle (Fig. 
9.28b). 

In addition, both types of ventricular hypertrophy may show a ventricular 
stram pattern. There is ana6aonmfftyofventricu/af repo/ar^ribn assocuted 
with hypertrophy. It causes the T wave to point away from the affected 
ventricle giving ^T depression and T wave inversion in leads I, aVL and the 
left chest leads in left ventricular hypertrophy, and in leads V, , Vi, II and III in 
right ventricular hypertrophy. Other causes of T wave changes are mentioned 
on p. 246. 


Bundle branch block 

In bundle branch block (Fig. 9.29), owing to an interruption of one of the 
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bundle branches, conduction to one ventricle is delayed. The QRS duration is 
greater than 0.12 second. For example^ the left bundle is mterrupicd, 
conduction to the left ventricle is delayed and it becomes activ’ated at a time 
when it is no longer opposed by the right vcntricie, and therefore produces 
large deflections, as in hypertrophy of the left ventricle. 

Myocardial infarction 

Myocardial infarction alters the electrocardiogram by the successive produc- 
tion of abnormalities in the S-T segments, the development of Q waves and T 
wave invenion (Fig. 9.30). 

It should be noted that within the first two hours of infarction the electro- 
cardiogram may be virtually normal. Subsequently the S-T segments become 
raised (Fig. 9.30b). Itt a few days the T waves become inverted (Fig. 9.30c). 
TTie S-T segment gradually returns to the base line , taking several weeks to do 
so. T wave inversion may eventually return to normal (Fig. 9.30d), but some 
inversion usually persists. Abnormal Q waves art ustially permanenl. 

The presence of Q waves indicates a full-thickness infarct and is usually 
associaiedwith complete occlusionofacomnary vessel. IfonlyTwave changes 
occur then this is described as a subendocardial or panial thickness infarction. 
The leads showing Q waves or S-T and T wave change are determined by the 
site of the infatet. The electrocardiograms illustrating classical anterior and 
inferior infarction (Fig. 9.3 1) are tracings taken several weeks after the infarc- 
tion. 

In anunor mfantum the changes arc seen in leads I and V, to V*. In inferior 
infarction the changes are seen in leads 11 and III and aVF. In lateral infarction 
the changes occur in leads I, aVL, V* and V, (Table 9.1). 


Table 9.1 Tbe relauonihip between myocardial regions, corooaiy vessels and the 
elect rocardiogtam 


Myocardial region 

Coronary vessel 

ECG leads 

Anteroseptal 

Left aaienor desceaibne 

V,-V. 

Lateral 

Left ciinun/Iez 

r, aVL > V.’ ' 

infenor 

Right coronaiy 90% 

U, m, aVF J 

! 

(ciremndez 10%)' 

1 


' In a heavily left dominant system with a small or insignificant right coronary circulation, the 
inferior wall of the left ventricle may be supplied by the left circumflea vessel 

’ V, (apexltnay besuppliedbyanyofthcihreeressebidepeadingontheanatomyofthecororuty 
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Fig. 9.3<t The evolution of the changes m ibe QRS complex, S-T segment and T wave after/ 
^ cardiac infarction, (a) Normal pattern, (b) A lew boon after infarction: a Q wave is present and the' 

S-T segment is elevated (Pardee’s sign), (c) After a tune the S-T segment returns to the base line 
and the T wave becomes steeply inverted, (d) After a further period the T wave becomes inverted, 
fist and finally upright. Note that the Q wave persists. 







Plate I Intestinal ParasHes 


1 Entamoeba histolytica. Fully developed four-nucleated cyst, 'contairKng 

chromatid bodies, as seen in saline preparatons. X 1500 , ‘ 

2 Entamoeba histolytica. Four-ntxJeated cyst as seen in iodine preparation. 
X 1500 

3 Entamoeba histolytica Active form, containing included red blood cells, as 
seen m saline preparations, x 1 500 

4 todamoeba bOtsch/ii Cyst, as seen in saline preparations Note the 
unstained glycogen vacuole x tSQO 

5 Entamoeba coli Fully developed eight-nucleated cyst, as seen in saline 
preparations X 1500 

6 Entamoeba coS. Eight-nudeated cyst stained by Lugol's iodine solution 
X 1500 

7 Entamoebacoh Active form, as seen in saline preparations, x 1500 

8 iodamoeba Cyst stained by Lugoi's iodine solution, x 1500 

9 Giardia famblia. Cyst form, stained tv Hextenhain’shaematoxyltn. x 1500 

10 GianhalamUia A<^eform.sta(ned^Heidenhain‘shae(Ti3toxvf'n.xi500 

11 Trichomonas horrums Stained by Giemsa's method x 1500 

12 Isospora belli (I. hommis). Undeveloped oocyst as passed in human faeces. 
x60a 

1 3 Balantidium eoh Active form stamedby Heidenham's haematoxylin.'x 350 

14 O^olAnkylostornaduodenafsfhoolMorm) x500 

15 Ovaof fmerobiusve/Tnicutonstihreadwonn) x500 

16 Ova of Taenia so/ium arid T.sagnwta {tapeworms) X 600 

17 Ova of Tnchuns tnchiura (whipworm), x 500 

1 8 Ova ofAscans lumbncoides {roundworm) x 500 

1 9 Ova of Schistosoma haematobium, x 300 

20 Ova of Schistosoma japamcum. x 300 

21 Ova of Schistosoma mansom. x 300 

All magnifications approximate 
Drawings by W &x>per 
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Plate (I The Eye 



Norma) fundus Note the yellowish 
oolcHJrof the optic disc and the retinal 
veins (the larger, darker vessels) and 
arterres leavirig the centre of the disc 
sopenorly and infenorly. A single 
artenal branch passes laterally to 
supply the macular part of the retina 


Primary optic atrophy The disc is pale 
and whiter than normal, and its edges 
are unusually sharply demarcated from 
the retina The retinal vessels are 
slightly attenuated 




Paplbedema See Fig 131 (p 39B) 
for descnplion 



Plate m The Eye 


Pseudopapilloedema See Fig 13 2 
(p 398)forde5cnpt)on 




Central retinal vein occlusion The 
retina shows choroidal and retinal 
haemorrhages The venous occlusion 
was due to chronic myelocytic 
)evkaem>3 


Retinal emboli Cholesterol embdi in 
the retinal arteries of a patient wth 
atheromatous disease of the internal 
carotid arteiY m the neck 



WateJV The Eye 



Hypertenswe retinopathy The Oi^tic retinopathy Micro- 
artenes are irregular in calibre at>d aneurysms (tmy red dots), round 
show ‘Silver winng' Arteriovenous haemonhages. waxy exudates 
nipping is present Charactenstic end areas of new vessel formation 
'flame-shaped' haemorrhages and are dtaractenstic of this condition 
'cotton wool' exudates can be In many patients hypertensive 
seen retinopathy is also present 



Xanthelasmata palpebrarum and Thyroid eye disease There is slight 

cataract Yellow xanthelasmata are proptosis and eye movements are limited 
prominent below both eyes and in the The pen-orbital tissues are swollen and 

upper lids There is a mature left cataract there is chrome inflammation of the right 
(not directly related to the xanthelasrnata) eye Note that ltd retraction is not a 

necessary feature of thyroid eye disease, 
which may occur in the euthyroid state 




Plate V Some Skin Disorders 





b'lauiuers 






Plate Vll Some Skin Disorders 



PuTJora m Henoch-St^wnlein disease 






Plate Virt The Blood 





Plate IX The Blood 



Iron defiaency anaemia (pencrfteral blood) Hypochromia, 
microcytosis, anisocytosts and target cells are shown 



Plate X The Blood 



MegaloWastic bone marrow The majoriiy ol cells are 
megaloblastic eiythroblasts showing failure of nuclear 
development arrd abnormal nodear morphology 



Glandular fever (peripheral blood} Atypical mononuclear cells are 
visible 






Plate XI The Blood 



Sickle haemoglobin disease (pcnpheral Wood) In homozygous 
disease (HbSS), sickle cells and target cells are present together 
vv3lh occasiona) nucleated red cells HeierozYSOtes (HbSA) have a 
normal penpheral blood 
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p-Thalassaemia major (peripheral blood} There is hypochromia, 
microcytosis and anisocytoss Target ceMs and nucleated red cells 
are numerous In ^thalassaemia minor the penpheral blood looks 
like that of iron deficiency 
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Spherocyto&s (penpheral blood) Microspherocytes are small, 
dense red cells charactenstic of hereditary spherocytosis and 
autoimmune haemolytic anaemia In addition this film contains 
polychfomatic macrocytes, which are present in many forms of 
haemolytic anaemia 



Myelomatosis (bone mariow) The marrow is infiltrated with 
plasma cells and one binudeate form is present The red cells 
show rouleaux formation 



Plate XIII The Blood 



K^or,%%*e% & 

irco 

Chronic lymphocvtic leukaemia (peripheral blood) The white cell 
count IS increased and most of the white cells are small 
f/mphocytes 




Plate XIV Cytologv 



Smear from menne cervix Cells scraped from the uterine cervix 
There are several ebnormal small squamous cells KvJtcaiiftg in situ 
carcinoma of the cervix Large pmk-stained normal superficial 
squamous cells and many mfiammatory cells are also included 
Papanicolaou slam xi60 



Sputum cytology A squamous pearl and numerous anucteate 
abnormal keratinized squamous celts in i^utum from a patient 
with squamous cell carcirwma of the king Haematoxylin and 
eosm X 160 





Plate XVI Parasites of the Blood 




Plate XVI Parasites of the Blood 

Plasmodium vivax. Ring stage, x 2000 

Plasmodium wvax. Amoeboid form, x 2000 

Plasmodium vivax. Fully developed schizont. x 2000 

Plasmodium vivax. Male gametocyte. x 2000 

Plasmodium vivax. Female gametocyte. x 2000 

Plasmodium malanae. 'Compact' form, x 2000 

Plasmodium malanae. 'Band' form, x 2000 

Plasmodium malanae. Fully developed sdnzont. x 2000 

Plasmodium ovale. Female gametocyte. x 2000 

Plasmodium ovate. Fully developed schizonL x 2000 

Plasmodium falciparum Red blood corpuscles containing various types of 

young ring x 2000 

Plasmodium falaparum. 'Old' nng, showing altered staining reaction and 
Maurer's dots, x 2000 

Plasmodium falciparum Male gametocyte or crescent, x 2000 

Masmodium falaparum Female gametocyte or crescent, x 2000 

F^smodium falaparum Pigment in polymiorphonuctear leucocyte, x 2000 

Leishmania donovani from a spleen smear Some lyit^9 itee and others 

within the cytoplasm of an endothelial cell, x 2000 

Trypanosoma cruzi. Adult form as seen occasionally in the blood of patients 

suffenng from Chagas' disease x 2000 

Borreha recunentis. x 2000 

Filana ha. x 600 

Trypanosoma rhodesiense as seen in a thick blood film of patients suffering 
from tiwanosomiasis. x 1000 

Drawings by W. Cooper 
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P wave changes 

Because the sinoatrial node is located in the right atrium, right atrial depolari- 
2 ation precedes left atrial depolarization. Left atrial hypertrophy therefore 
causes a broadening of the P wave. This is best seen in standard lead II, where 
the delayed left atrial depolarization appears as a second positive deflection. 
This gives an M-shaped configuration to the P wave and this is often called a P 
mitrale; severe mitral valve stenosis, provided the patient maintains sinus 
rhythm, produces this typical appearance of the P wave. Left atrial hyper- 
trophy can also be noted in leads V, and V,; in these leads the left atrial 
hypertrophy appears as a terminal negative deflection of the P wave. 

In contrast, right atrial hypertrophy leads to a peaked appearance of the P 
wave in both leads II and V,. This appearance is sometimes known as P 
pulmonale since pulmonary hypertension is one of the important causes of 
right atrial hypertrophy. 


EXERCISE TESTS 

Because the major physiological disorder associated with coronary artery 
disease is a faUure of adequate blood supply in response to increased demand, it 
follows that an electrocardiogram recorded at rest has limited value in pre- 
dictioga disorder which has its maximumeflect during exertion. The objective 
of an exercise test is, therefore, to stress the patient on either a treadmill or a 
bicycle ergometer, and to record the electrocardiogram during and immedi- 
ately after the period of exercise. The protocol calls for an increasing level of 
work to be done until either angina develops ora heart rate of between 140 and 
175 is reached, depending on the patient’s age and sex. In the presence of 
coronary artery disease the S-T segment is often depressed when the myocar- 
dium is ischaemic (Fig. 9.32). The presence of S-T segment depression with 
either a horizontal or downward sloping configuration is then very suggestive 
of myocardial ischaemia. 

Exercise testing cannot at present definitively deny the presence of coron- 
ary artery disease (Fig. 9.32) nor is it absolutely specific in predicting its 
presence. In attempts to increase the clinical usefulness of exercise testing in 
detecting coronary artery disease the technique has been combined with 
methods for imaging the heart with radioactive tracer elements. In this way the 
myocardial perfusion during exercise and subsequently at rest is compared and 
it is possible to detect areas which were underperfused during exercise. 
Further refinements of the non-invasivc investigation of ischaemic heart dis- 
ease are currently under investigation. At present coronary arteriography (Fig. 
9.32c) may be regarded as demonstrating abnormal anatomy and the investiga- 
tions described above in this section as demonstrating altered physiology. 
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(b) 


Fig. 9.32 A positive exercise lest in a patient nho was subsequently shown to have a severe 
stenosis in the left main coronary vessel The tiacing recorded immediately after exercise (a) shows 
a heart rate of )60 beats per minute with marked depression of the S-Tsegmenisin the inferior (II, 
111 and aVF) and anterior (V, and V,) leads After ten minutes (b) the S-T segment had returned 
towards normal although there is still some slight depression remaining 



(C) 


Fig. 9.32(c) Coronary angiography. There is a sieoosis m ihe right coronary artery at a major 
branch. The illustntion is taken from a cine radiograph nude as part of the investigation, llie 
patient presented with angina but cardiac infarction bad not occurred. 


RADIOGRAPHIC EXAMINATION 

In addition to the standard posteroantcrior X-ray of the chest much informa- 
tion may be gained by taking more penetrated films of the posteroanterior and 
right lateral views. 

Screening of the heart is primarily of value m visualizing calcification in 
valves; it is occasionally useful in detecting the presence of a left ventricular 
aneurysm. 



254 The cardiovascular system 



Fig. 9.33 The cardiac (ilhoueite in ihe anieropoatenor potiiion. Thii i* panicuJarly useful in 
studying the outflow from the left atnum, the puloioiuty anety and the aortic knuckle. 

The normal cardiac outline 

The heart (Fig. 9.33) is seen as a flask-shaped shadow, lying between the 
translucent lungs, about onc'third of its area to the right of the midline and 
two'thirds to the left. The apex of the heart is internal to the mid>c!avicular 
line. 

The right border of the normal cardiac shadow is formed, from above down* 
wards, by two curves: 

1 A slightly curved portion—theoutcredgeof the superior vena cava with the 
ascending aorta. 

2 A more convex portion— the outer border of the right atrium, the lower 
margin of which lies at the diaphragm. 

The left border comprises from above downwards; 

1 The prominent knuckle produced by the arch of the aorta as it passes 
backwards, slightly to the left, then downwards. 

2 The straighter line of the pulmonary artery. 

3 The left atrial appendage. 

4 The wide sweep of the left ventricle, ending at the apex, where it rests on 
the diaphragm. 

In the overpenetrated posteroanterior film the left atrium can be seen, especi- 
ally if enlarged, and the aorta is particularly well shown. Calcification in the 
pericardium or valves may be apparent. The right lateral film is of value in 
localizing valve calcification and in addition is helpful in right ventricular 
hypertrophy when the anteriorly placed nght vcnuicle lies closer to the 
siemum than normal. 
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Common alterations In disease 

Position of the heart in the chest 

Displacement of the heart as a whole is seen in pleural effusion, pneumothorax 
and fibrosis of the lung. In distension of the stomach and obesity, the heart is 
raised with the diaphragm and the apex tilled upwards. The common type of 
scoliosis (convexity of the curve to the right) is a frequent cause of displace- 
ment of the heart to the left. In narrow chests the heart often lies centrally and 
seems small and slender. 


Shape and size of heart 

Examination of the heart shadow indicates the overall heart size but it can be 
difficult to identify precisely which cardiac chamber is enlarged. In left ven- 
tricular enlargement, as found with aortic valve disease or hypertension, there 
is a prominent convexity curving below the diaphragm and forming an obtuse 
angle (Fig. 9.34). In right ventricular enlargement ihe outline of the apex is 
turned up and the heart shadow makes an acute angle with the diapluagm. 
More commonly it Is only possible to indicate that there is an increase in 
ventricular mass without being able to predict accurately which chamber is 
responsible. 

There are four ways by which left atrial enlargement may be delected: 

1 Prominence of the left atrial appendage at the left border of the heart (Fig. 
9.35). 

2 A double shadow seen through the right atrium. This is the caudal edge of 
the enlarged left atrium, which does not extend down to the diaphragm as does 
the right atrium. 

3 Upward displacement of the left main bronchus so that it runs horizontally. 

4 A barium swallow to outline the oesophagus will reveal the extrinsic 
compression caused by left atrial enlargement. 


Shape and size of the aorta 

nf aQn3iis ar important abnormality. It is most usually 

due to weakening of the media in th e aortic wall. In patients with Marfan’s 
syndrome, cystic med ial necrosis fre quently cau ses severe aortic dilatation. A 
less common cause is sy^iliiic acutitis. Irrespective of the cause of-aortic 
dilatation, if the aortic root is involved the function of the aortic cusps may.be 
disturbed so that aortic incompetence.resufis. 

At any site of obstruction in the circulation the phenomenon ofpost-sterwtic 
dilatation is likely to occur. In patients with aortic yalve stenosis post -stenotic 
dilatation of the ascending aorta is particularly prominent in the first two to 
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three inches above the aortic valve and can easily be recognized on the right 
side of the aortic shadow on the chest X-ray. 

Unfolding of the aorta affects both the ascending and descending portions. 
It is most often seen in patients with hypertension. 

The superior vena cava 

In patients with right ventricular failure the shadow of the superior vena cava 
may be more prominent than normal. 
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(a) 



Aorta 

Pulmonary- artery 
Left atrial appendage 
Right ventricle 
•Left ventricle 


(b) 

Fig. 9. 35 (a) Diagram of cardiac outline in mitral stenoais showing prominence of left atria] 
appendage at left heart border, (b) Radiograph of mitral sceoosts. Note the characteristic bulging 
of the left heart border associated with left atrial eabrgement. 

The pulmonary artery 

The main pulmonary artery is enlarged in pulmonary hypertension. Pulmon- 
ary stenosis leads to post -stenotic dilatation and this is detected radiologically 
as enlargement of the main pulmonary artery. 



The pulmonary vasculature 

There are four important indicators of raised left atrial pressure: 
1 Prominent pulmonary vascular shadows at the hila. 
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2 Kerlcy B lines. These arc short horizontal lines extending out to the lung 
edges at the lung bases. 

3 The upper lobe veins are more prominent than usual. 

4 Inierstiiial pulmonary shadowing— either diffuse hazy shadowing or the 
‘bat’s wing’ appearance of acute severe pulmonary oedema. 


It is quite inconcct to regard these changes as being necessarily due to ‘left 
ventricular failure’. They occur whenever the left atrial pressure is elevated, 
whether due to mitral valve stenosisorregurgitation, left atrial myxoma, aortic 
valve disease or primary left ventricular disease. 

When the pulmonary blood flow is increased, the main branches of the 
pulmonary artery are increased in si ze— pufmongty pUtkora. This occurs when 
there is a left to right shunt m t fe'iiinri atTon,^.gT atrial septal defect, 
ventricular septal defect or patent ductus arteriosus. !t is especially obvious 
when some of the branches are seen end-on near the hilum. Conversely, in 
Fallot’s tetralogy the vascular rrurkings in the lung fields are inconspicuous— 
piJmsriaiy oh'gaemia. 


SPECIAL INVESTIGATIONS 

Electrocardiography and chest radiography are essential in the proper assess- 
ment of the cardiovascular system and so are considered as part of the routine 
examination. The need to establish precisely the diagnosis and functional 
status of patients, frequently as a preliminary to cardiac surgery, has stimu- 
lated the development of special techniques. 

External pulse recording and phonocardiography 
Using suitable transducers, carotid and venous pulsation can be displayed 
along with the cardiac impulse (apex cardiography) and the recordings of heart 
sounds and murmurs. This is useful in confirming the lime relationships of the 
physical signs and should be considered an adjunct to the physical examina- 
tion. However useful in assisting interpretation, these techniques do not elicit 
new information; phonocardiography will not reveal significant heart mur- 
murs that cannot be heard by ausctiliation. 


EchocardiographY 

Ultrasound is increasingly used as a diagnostic technique and has become of 
particular importance in the field of cardiology. The fact that the heart is 
continually moving and that abnormalities of motion are of diagnostic impor- 
tance gives echocardiography a particular advantage over other imaging tech- 
niques (Fig. 9.36). 
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Fig. 9.36 Echocardiogram of a normal mitral ralvc. The anterior and posterior leaflets are shown 
moving m opposite directions during diastole. FoUowtog the rapid opening of the leaflets in early 
diastole (O) the leaflets move towards a dosed positioa and then re-open again under the influence 
of atrial systole (A). During ventrioilar systole the leaflets are seen as a senes of parallel lines 
movmg gradually up the tracing (S). 


There are a number of abnormalities that echocardiography is particularly 
Useful in. detecting: 

1 On the chest X-ray a pericardial efliision causes non-specific enlargement 
of the cardiac shadow. On ultrasound the fluid shows up as an ccholucent area 
between the epicardium and endocardium (Fig. 9.37). 

2 Rheumatic mitral valve disease leads to a characteristically abnormal 
echocardiographic appearance of the valve (Rg. 9.38): the anterior mitral 
leaflet, having opened rapidly at the beginning of diastole, moves slowly if at all 
towards the closed position. If there is any significant fusion of the anterior and 
posterior leaflets at the commissures, then the ability of the posterior leaflet to 
move independently from the anterior leaflet is lost. Thus in diastole, instead 
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Fig. 9.J7 Echocardiognm ffom a paueni wwh a pericardol erJusien <EFF). This it s«a as a 
relatively echo-free space lying above ibe pericardium (PER). The effusion and pencaidium both 
lie below ihe left ventricular cavity and the posienor left vcoiricuJar wall (PLVW). 

of the leaflets moving ia opposite directions, the posterior leaflet moves 
anteriorly in parallel with the anterior leaflet. The rheumatic process leads to 
considerable thickening of the valve structure and this too can be detected 
echocardiographically. 

3 Echocardiography makes at possible to study a direct image of the left 
ventricle. The size of the cavity in end systole and end diastole can be measured 
and this permits the quantification of both volume overload of the left ventricle, 
in which the end diastolic dimension is increased, and also left ventricular 
disease, which leads to dilatation of the cavity in toth systole and diastole. 

4 Hypertrophic cardiomyopathy is characterized by thickening of the inier- 
ventrica/ar sepfum. Vsiag echocardiography fc is posstWe to measurif the 
thickness of this structure with accuracy. In addition, abnormalities of motion 
of the mitral and aortic valves found in this condition are well displayed. 

5 Calcium in the aortic valve leading to aonic stenosis is recognized on the 
echocardiogram as an increase of reflected echoes from the abnormal valve 
structure. Aortic regurgitation leads toai«of blood impinging on the anterior 




Fig. 9.3S Echocardiogram from a padcnt ntih mitral aienosis In contrast to the normal mitral 
valve (Fig. 9 36) the anterior and posterior leaflets both move in the same direction during 
diastole. Both leaflets are thickened and (his is sho«D by an increased number of lines running 
parallel to each other. The rateofclosureof the leaflets in diastole is much slosier than normal. 
(AMVL, anterior mitral valve leaflet; PMVL, posterior mitrai valve leaflet.) 

mitral leaflet and its presence can be predicted from the finding of a fine 
fluttering motion of the echocardiographic image of this part of the mitral 
valve. 

6 The presence of various abnormal masses within the heart can be detected 
by echocardiography. The commonest of these is a vegetation associated with 
infective endocarditis and usually attached to one of the valves (Fig. 9.39). 
Cardiac tumours can also be diagnosed and the most important of these, 
although rare, is an atrial myxoma. 


Cardiac catheterization 

Cardiac catheterization is carried out when It is necessary to obtain detailed 
information about the heart, aorta and coronary vessels which cannot be 
obtained from clinical and other non-invasive methods. The technique carries 
a small risk of both morbidity and mortality and therefore should be under- 
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Flg.5J9 EchocardK)gfaniofihemitraivslwin*p»uentwi\hivegeU\ion(VEG>«t4chedwitie 

antenor mliral leaflet. 


taken only following a full assessmcoi which defines the objeaives of the 
procedure. 

Cardiac catheterization provides infonnation about the pressures in the 
different cardiac chambers and also allows angiography to be carried out. 
There are two peripheral sites at which the circulation may be conveniently 
entered— the femoral artery and femoral vein, and the brachial anery and 
brachial vein. 

Measurement of the pressure difference in the two chambers on cither side 
of a stenotic valve indicates the severity of the obstruction to forward flow in 
the circulation. The pulmonary artery pressure can be reliably determined 
only by right heart catheterization; measurement of the right atria! pressure 
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should correlate well with the clinical assessment of the venous pressure. A left 
ventricular angiogram and an aortogram are the means by which mitral and 
aortic regurgitation respectively are demonstrated. 

Coronary angiography (see Fig. 9.32c), in which the ostia of the left and 
right coronary arteries are selectively canmilated, is at present the only means 
by which the details of the effect of atheroma on the coronary circulation may 
be documented . This is an essential investigation prior to coronary artery vein 
graft surgery. 

In addition to the above applications, cardiac catheterization plays an 
important role in congenital heart disease. By sampling the oxygen saturation 
at different points in the circulation the anatomical site of intracardiac shunts 
can be defmed and the size of the shunt may be quantified. 
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The nervous system 


Anatomy anJ physioJogy, 265 
Mental functions, 277 
Speech, 282 
Apraxia, 286 
The crania] nerves, 287 
Motor functions, 5t6 
Sensation, 338 

Signs of meningeal irriution, 343 

Special investigations, 344 

Routine examination of the nervous system, 35 1 


The aim of a neurological examtnaiion is lo determine the site and nature of 
disease of the ner\*ous system. In simpHlied form it is also an essential part of 
any routine clinical examination. OlnicaJ examination of the nervous system 
should be thought of as a technique for precisely delineating the pauent’s 
disability in physiological and anatomical terms. It gives information about the 
condition at the time of the examination but gives no clue as to the natural 
history nor, therefore, to the jwthogenesis of the disorder. For the latter, 
precise history taking is of particular importance since it alone enables the 
evolution of the disease to be studied. 

A detailed neurological examination is an ordeal for ill patients and a test^of 
concentration and cooperation for those in good general health; such detail* is 
usually unnecessary and care should always be taken not to fatigue the patient 
unduly. Overlong examination may defeat its own ends, especially when 
sensation is being investigated, by leading lo variable and incongruous find- 
ings. It may sometimes be preferable to conduct the examination in more than 
one session. 

The order of examination outlined in this chapter need not be rigidly 
adhered to. For example, if a patient is complaining of sciatic pain, it is 
appropriate to begin with the examination of the lower limbs and lumbar 
spine. An abbreviated scheme for routine use is set out at the end of the 
chapter. Observation of the patient’s ordinary activity, for example the way he 
walks into the room and undresses for ejominauon, is often helpful in deciding 
how to begin the examination. Alwa)^ ask a patient examined in bed to 
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undertake as much activity as possible; it is particularly important to see the 
patient trying to stand and w^, even if this seems difficult. 


ANATOMY AND PHYSIOLOGY 

The dominant hemisphere is that which plays the major part in control of a 
person’s abstract activities, especially of language. The left hemisphere is 
dominant in almost all right-handed people and in most left-handed 
people. 

The motor system 

The lower motor neurones 

Muscular movement depends ultimately on the integrity of the lower motor 
neurones. The lower motor neurones consist of the anterior horn cells or 
homologous cells in the brain stem, their efferent nerve fibres, which pass via 
the anterior spinal nerve roots and peripheral nerves to the muscles, and the 
muscle fibres innervated by these nerve fibres and their terminal axonal 
branches. If this final common pathway is interrupted at any point, weakness, 
fasciculation, muscle wasting, lass of tendon reflexes and hypotonia occur. These 
are the cardinal signs of a lower motor neurone lesion. 

Although various reflex movements operate at a spinal level, the initiation 
o f voluntary movements and the maintenance of posture and muscle ton e 
d epend ^ neural activity in higher centres, especially the corticospinal and 
e xtrap^midal systems and the cerebellum . These patterns ol acuvity can 
only reach the muscles if the final common path is intact. 

The corticospinal system 

T he co rticospinal (pyram idal) system consists of the pathways which directly 
link the pyramiaat ceus m the iiiib layer of the motor cortex with the 
[ motor neurones in the brain stem and spinal cord'. The corticospinal tracts 
contain these fibres and also fibres which arise from the postcentral conex and 
from subcortical struct ures.The motor area of the conex occupies the anterior 
aspect of the central sulcus (rolandic fissure) and the adjacent pans of the 
precentral gyrus. There is localizauon of function in the motor cortex, dif- 
ferent parts of the opposite side of the body being separately represented. 
Those parts of the Iwdy which carry out the most skilled movements, for 
example the fingers and thumb, have the largest areas of cortical representa- 
tion. The areas for tongue, jaw and facial movements lie in the inferior pan of 
the motor cortex, those for the arm, trunk and leg following successively as the 
motor area ascends on to the venex and medial aspect of the hemisphere (Fig. 
10 . 1 ). 
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concx. 


The fibres of the conicospinal tracts descend from their cells of origin into 
the internal capsule, occupying the anterior two-thirds of the posterior limb. 
Here the order of representation of the body is face, shoulder, elbow, hand, 
trunk and lower limb from before backwards.' The conicospinal fibres then 
descend to occupy the middle three-fifths of the cerebral peduncles in the 
mid-brain. In the pons, (he tract becomes broken Into scattered bundles by the 
transverse pontine fibres and nuclei pontis. In the upper pan of the medulla 
the conicospinal fibres occupy the pyramids, protuberances on the anterior 
aspect of the brain stem. In the lower pan of the medulla the majority ofthe 
conicospinal fibres decussate with those of the opposite side and pass pos- 
teriorly into the spinal cord to form the crossed lateral conicospinal tracts. A 
smaller number of fibres do not decussate, but continue downwards in the 
anterior columns as the direct corticospinal tracts, which decussate at segmen- 
tal levels in the anterior commissure. The conicospinal fibres terminate in the 
grey matter of the brain stem motor nucleior in the anterior horns of the spinal 
cord. 

The corticospinal system is concerned with the initiation of voluntary and 
skilled motor acts, particularly of fine distal movements. The paralysis result- 
ing from lesions affecting corticospinat fibres alone consists initially of weak- 
ness of the contralateral side of the body. Rapid improvement usually occurs, 
resulting in residua] impairment of fine and rapid distal movements of the 
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digits, as in picking up a small object, and mild weakness of hip flexion and 
shoulder abduction. TTie more familiar occurrence of widespread paralysis of 
one side of the body (ksmiplegui) or of a single limb (momplegia) is usually the 
result of a more extensive lesion affecting extrapyramidal or other subcortical 
structures in addition to the corticospinal flbres themselves. Even in cases of 
dense hemiplegia, movementsof the head and trunk (axial movements) usually 
escape altogether. The nervous pathways for such postural movements are 
predominantly imder subcortical control and are represented bilaterally. 

Since, in clinical practice, most lesions of the corticospinal system also 
damage neighbouring extrapyramidal nuclei and pathways, the ^stinctlons 
drawn above are rarely of clinical importance. All such cases are loosely 
grouped as ‘corticospinal lesions’, the classical signs of such a lesion (an upper 
moior neurone letxon) are weakneu, which predominantly affects flne, distal 
movements, hip flexion and shoulder abduction, spasticity, increased tendon 
reflexes, and an extensor plantar response (p. 328). 

When the corticospinal system is suddenly damaged or destroyed, as by 
haemorrhage or injury, there is a temporary depressant cficct on the anterior 
horn cells (neuron^ shock). Paralysis is accompanied at first by loss of muscle 
tone and absent or reduced tendon reflexes. The characteristic hypertonia and 
mcreased reflexes of a corticospinal lesion appear after a few hours or days. 


The extrapyramidal system 

The term extrapyramidal tystem refers to those parts of the nervous system, 
excluding the motor cortex and corticospinal pathways, which are concerned 
with movement and posture. The system includes the basal ganglia, the 
subthalamic nuclei; the substantia nigra, the red nuclei and other structures in 
the brain stem. The connections of these extrapyramidal centres are complex 
and include fibres from the cerebral cortex and the thalamus. There are no 
direct pathways from the basal ganglia to the spinal cord; the connections with 
the lower motor neurones are indirect, via several paths arising in the brain 
stem. These include the dentatorubrospinal, reticulospinal, vestibulospinal 
and olivospinal tracts. 

The extrapyramidal system is important in th e control of posture a nd in th e 
initiation of movemen t, especially those movements which atlect postural 
mecliaSisnis such as~sitting, standing, turning over in the lying, position, 
walking and running. Complex volitional nmvements, such as reaching for an 
object, require both postural adjustments and fine distal movements, which 
are themselves broadly speaking tmder corticospinal control. 

Diseases affecting the extrapyramidal system are characterized by diffi- 
culty in initiating voluntary movement, by impairment of orienting and 
balancing reflexes, by alterations in muscle tone and by the appearance of 
involuntary movements. Muscle power is rarely weakened. 
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The cerebellum 

The cerebellum receives afferent fibres from the spinal cord, vestibular 
system, basal ganglia and cerebral cortex. It influences the lower motor 
neurones mainly through its connections, via the thalamus, with the basal 
ganglia and cerebral cortex. 

Lesions of the cerebellum cause muscular hypotonia and incoordination 
(fltaxia). Paralysis is not a feature of cerebellar disease. Lesions of the cere- 
bellar vermis cause a characteristic ataxia of the trunk, so that the patient has 
difficulty sitting up or standing. In such patients there may be little or no 
incoordination of the limbs. 


The sensory systom 

Sensory input reaches the nervous system from specialized receptors and free 
nerve endings in the skin and superficial tissues; from other receptors, such as 
muscle spindles, Golgi tendon organs, pacinian corpuscles and free nerve 
endings in muscles; and from other specialized receptors in the joints. AH 
afferent fibres enter the central nervous system through the posterior root 
ganglia and (he posterior roots. Disease of these 'first sensoty neurones* may 
thus a^ect all modalities of sensation. It must be remembered, however, that 
much sensory input is concerned with the reflex control of posture and 
movement and as such does not reach consciousness or is not consciously 
perceived. Thus the conscious recognition of posture and position of a limb 
(kinaesthesis) is dependent on input from cutaneous and joint receptors and 
especially from muscle spindles. However, the major role of muscle spindles 
and tendon organs is in the control of voluntary and reflex movements. 

After they have entered the spinal cord, the various sensory fibres axe 
rearranged and grouped into other systems. The majority of these afferent 
fibres terminate in the grey matter of the posterior horn at or near the level at 
which they enter. The secondary sensory fibres arise from these cells in the 
posterior horn. Some of these cross irom^iately, or within a few segments, to 
the opposite lateral and anterior columns of the cord and so ascend to the brain 
stem as the anterior and lateral spinothalamic tracts. Impulses from which the 
sensations of pain and temperature are derived ascend in the laieral spino- 
thalamic tract, the fibres from the lower part of the body being placed laterally 
and those from the upper part medially. Other afferent fibres do not synapse in 
the grey matter of the posterior horns of the spinal cord, but ascend in the 
ipsilateral posterior columns: these posterior column fibres carry impulses 
upon which depend the appreciation of position, movement, size, shape, 
discrimination and texture, and vibration (which should be regarded only as 
touch rapidly applied). The medial of the two posterior columns, the fascKulus 
graciUs, contains fibres originating in the lower pan of the body, whereas the 
lateral, ihs fasciculus cuneatus, cmies fibres predominantly from the upper 
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limbs. It should be noted, therefore, that somatotopic lamination of fibres in 
the posterior columns is the converse of that in the lateral spinothalamic tracts. 

At any level of the spinal cord, therefore, there are two major groups of 
sensory fibres conveying sensory information towards the brain: one in the 
anterior and lateral columns carrying pain and temperature from the opposite 
half of the body, and a second in the posterior column, conveying the appreci* 
ation of pxisture, weight, size, shape and other quaUties of sensation from the 
same side of the body. A unilateral lesion of the spinal cord, therefore, results 
in loss of pain and thermal sensibility below the level of the lesion on the 
opposite side of the body, while on the side of the lesion there is, in addition to 
spastic paralysis, disturbance of the senseof position and of movement and loss 
of recognition of weight, size, shape, touch and vibration. This group of 
clinical signs is called the BroumSitiuaTd syndrome. 

At the upper end of the spinal cord the posterior column fibres terminate in 
the gracile and cuneate nuclei. The fibres of the secondary sensory neurone 
originate in these nuclei and immediately cross to the opposite side of the 
medulla in the sensory decussation. In the medulla, therefore, all sensory 
impulses are carried in sensory tracts situated on the opposite side to that from 
which they arise. But even here all do not run in a single pathway: spino' 
thalamic fibres pass through the lateral pan of the medulla, while the posterior 
columns enter the medial lemniscus. Higher in the brain stem the two sensory 
pathways are joined by the secondary sensory fibres from sensory cranial nerve 
nuclei. Finally the fibres of the medial lemniscus and spinothalamic tract 
terminate in the thalamus. All secondary sensory fibres synapse in the thala* 
mus. From this level a third system of sensory fibres conveys sensory input 
through the internal capsule to the cerebral cortex. 

The description of the major sensory pathways given above is sufficient for 
practical use in diagnosis but it is an oversimplification of a complex subject. 
There are, for example, many afferent pathways other than the two described. 
Furthermore, these two'pathways themselves are not modality specific, in the 
sense that certain fibres ‘carry’ vibration sense or other forms of sensation: but 
rather the interaction of different patterns of impulse in different s^d fibres of 
differing conduction velocity determines the sensation perceiv^ at the highest 
levels of the nervous system. The iroponance of spinal mechanisms in the 
control of tbeiiowofoffesejjj mformsfjon has recently been emphasized in the 
‘gate control’ theory of sensation. This work has demonstrated, furthermore, 
the pre-eminent role of the dorsal columns in exploratory, movement-directed 
behaviour, rather than in the passive reception of sensory input. 

The spinal cord 

The spinal cord extends caudally to the interspace between the 12th thoracic 
and 1st lumbar spines; the thecal membranes are continued down as far as the 
body of the 2nd sacral vertebra. The cervical enlargement reaches to the 7th 
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Table 10.1 Segmental innemtioa of the inu$cle« of (he upper limb 


CERVICAL SCCMENTS 


imgijUi 
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Table 10,2 Segmental innervation of the muscles of the louer limb 
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Fig. 10 2 The cutaneous areas supplied tqr sensoiy roots Minor variations are common. 

cervical spine. Its largest part is at the level of the 5th and 6th cervical 
vertebrae. The lumbar segments He opposite the 10th and llth thoracic spines 
and the next interspinous space. 

Since the cord ends at the level of the lower border of the 1st lumbar 
vertebra, spinal segments do not correspond with the vertebrae overlying 
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Fig. 10 J Cuuneoiu sensory loss, (a) After division of ihe ulnar nerve above the elbow, (b) After 
division of the median nerve in (he arm. These areas are subject to consjdersbie variation. 


them. To determine which spinal segment is related to a given vertebral body, 
an important concept in assessing patients with spinal cord compression due to 
vertebral disease: 

For the cervical vertebrae, add 1. 

For thoracic 1-6, add 2. 

For thoracic 7-9, add 3. 

The 10th thoracic arch o%’erUcs lurnbaL.! and 2 segments. 

The 11th thoracic arch overlies lumbar 3 and 4 segments. 

The 12th thoracic arch overlies lumbar 5. 

The 1st lumbar arch overlies the sacral and coccygeal segments. 

In the lower dorsal region the tip of a^pmous process is on a level with the body 
of the vertebra below. 

The spinal cord is made up of segments, from each of which a pair of anterior 
(motor) and posterior (sensory) nerve roots arises. The myotomes and derma- 
tomes supplied by the pairs of nerve roots are shown in Tables 10. 1 and 10.2 
and in Fig. 10.2. Tt is important to remember these, since accurate knowledge 
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Anterior cerebral arteries Anterior communicating artery 



basilar, which runs up the middle of the anteriouurface of the pons, dividing 
into the two posterior cerebrals. It gives off the paramedian and short and long 
circumferential branches, which supply the pons^d parts of the mid'brain 
and cerebellum. 

The posterior cerebral artery supplies the occipital lobe, the lower part of the 
tempor^ lobe and the uncus, the inner part of the crus and the corpyora 
qiiadrigemlna, and the posterior part of the posterior limb of the internal 
capsule. Occlusion of this artery at its origin will therefore involve the visual 
cortex and the sensory fibres, but thrombosis often involves the calcarine 
branch and hence the visual cortex alone. 

The internal carotid artery gives off the aruerior cerebral artery, which curves 
round the anterior end of the corpus callosum, and is chiefly distributed to the 
inner siurface of the cerebral hemisphere as far back as the parieto-occipital 
fissure. It also supplies the superior frontal gyrus, and gives a branch to the 
anterior part of the internal capsule and to the basal ganglia. 
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TTie mUdle cerebral arteryt which lies in the sylvian fissure, is the inaL 
branch of the internal carotid artery. Embolism from the internal caroui 
artery or from the bean, therefore, often involves the middle cerebral artery 
The middle cerebral artery gives oifcortical branches, which supply the fronta 
lobes, including the motor cortex, and the superior pans of the parietal am 
temporal lobes. These branches anastomose freely with those of the adjoinia; 
anterior cerebral and posterior cerebral arteries so that occlusion of one of then 
may sometimes be largely compensated by the establishment of a collaten 
circulation. The middle cerebral artery also gives off centra? tranches, whfc! 
penetrate into the brain substance and supply the white matter and the bass 
ganglia. There are two chief groups of these central arteries— an anterior grou; 
callM the Uniiculostriate , and a posterior group, the Unticulxpsic . The lenticuk 
striate arteries are particularly associated with hypertensive cerebral haemoi 
rhage. These central arteries also anastomose with one another. 

Venous blood leaves the brain in the ucRousrinuici. Blood from the interior 
of the brain enters the cerebral veins, tvhich end in the straight sinus. 

Spinal arteries 

The anurior and posienar spina! arteries arise from the vertebral arteries and 
travel caudally in the pla mater, the former in the anteromedian fissure and the 
two latter alongside the posterior nerve roots. AJthough'they have a long and 
lonuous course, they do not diminish in size, being reinforced by radicular 
tributaries from the intercostal and lumbar arteries, particularly from a large 
lumbar radicular vessel, the artery of Adamkiewicz. The anterior spinal artery 
supplies most of the spinal cord, only the ^stcrior parts of the posterior horns 
and columns being supplied by the posterior spinal arteries. Both anterior and 
posterior spinal arteries function as anasiomoiic vessels linking the radicular 
feeding vessels. Flow does not, therefore, occur in any one direction in these 
vessels but varies, or may even reverse, in response to local factors such 
as changes in posture and variations in intra-abdominal and intrathoracic 
pressure. 

The main veins of the spinal cord are situated dorsally and ventrally in the 
midline. Like the arteries, they communicate by radicular branches with the 
lumbatand intercostal veins, and empty into the vertebral veins. The blood m 
them flows upwards; hence in compression of the spinal cord, e.g. by tumour, 
there is venous engorgement below the level of compression. This may very 
rarely result in a secondary, haemorrhagic, venouslnfarrtion of the spinal cord 
-wihi'IRcrJiysfa'inrii W*'tfl-wiistf£iui«'odRm'*fiie’revdi tfi'fne’iesion. ^Aozvever, x 
spinal compression is treated promptly, before cord infarction has occurred, recovery 
can occur. 
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MENTAL FUNCTIONS 

It is important to analyse the patient’s intellectual state early in the examina- 
tion, even if the analysis is limited to a subjective assessment of personality, 
memory, education and abstractional ability formed during the process of 
history taking, since this assessment is helpful in the subsequent investigation 
of symptoms. For example, if the patient’s memory is impaired, only a limited 
value can be attached to his account of bis illness or the state of his previous 
health. If he is comatose or unable to understand speech, any attempt to 
investigate the state of his sensory functions is likely to be frustrated. If for any 
reason the patient’s ovm history is incomplete, it is essential to obtain a history 
from the relatives or friends. 

Appearance and behaviour 

The patient’s bearing or actions when lying in bed are important. Note 
whether there is any disturbance of consciousness such as confusion, stupor or 
coma. Is he unduly disturbed or apathetic, or in a state of agitation or 
confusion? Is his attention easily held or fleeting? Does he show a reasonable 
degree of interest in his surroundings? How does he react to your approach and 
greeting? Is he well-groomed or unkempt? What is the condition of his hair and 
hands? Any other unusual features in his behaviour Xe.g. facial tics or any 
inappropriate behaviour) should be noted. 

Note whether his conversation flows easily or not: whether he is mute, 
answers only by monosyllables or is over-talkative. Do his remarks hold 
together as replies to questions? Do they show looseness of association? Do 
they show flight of t deas (a rushing stream of ideas with some connection) or 
thought disorder, when one remark follows another without logical connection? 
(See Chapter 3.) Does he keep on repeating your questions or his own remarks 
(perseveration)? He may use strange viotd^(.neologisms) or real words strung 
tog gther odd ly (word salad). 

Emotional state 

It is important to note his mood. Is he happy or distressed? Is he happier than 
his condition would warrant (elation or euphoria) or filled with despair or 
dismay (depression)? Does his conversation lead you to feel that there is 
flattening of emotion, e.g. he speaks of family or financial success without 
pleasure or in an incongruous manner (he laughs after relating a misfortune or 
breaks into tears when given some pleasant news)? Is he able to enjoy .any- 
thing? Does he feel that nothing is worthwhile? Does he feel fed up with life, or 
so fed up that he might as well end it (so that there is a risk of suicide)? Does the 
play of his features suggest that he enjoys a private world of his own, such as 
smiling or grimacing at odd timn? Does he appear perplexed? Find out 
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e.g. that ‘the neighbours are against me, because my bedroom smells of gas; 
my neighbours have caused this’. Notes should be made of any unusual actions 
on the patient’s part prompted by delusions or hallucinatory ideas, e.g. ideas 
that his wife is in the pay of his enemies, or his clutching at small animals which 
he ‘sees’ crawling over his bedclothes. 


Orientation in place and time 

Does the patient appreciate his surroundings and know where he is, or is he 
muddled? If he offers an inaccurate answer, is this part of confabulation, a 
filling in of forgotten memories by inappropriately recalled material from 
previous experiences? Does he know the date approximately, if not correctly? 
Can he estimate the approximate time without looking at a watch or clock? 
Does he know why he is in hospital? 


Clouding of consciousness 

It is important to recognize states of clouded consciousness (see Chapter 3) and 
to be able to describe and define them to others, particularly in the context of 
patients with head injury or raised inuacranial pressure, who may gradually 
deteriorate during a period of clinical observation. Coma is a state in which the 
patient makes no psychologically meaningful response to external stimulus or 
to inner need. In stupor the patient, although inaccessible, does show some 
response, for instance to painful stimuli. Above these deep levels lie various 
degrees of altered consciousness and lethargy, which may ^ accompanied by 
confusion. The questioner must be alert to observe any minor defects in the 
patient’s capacity to grasp what is required of him and what has happened to 
him. Such defects will usually be ma^est in the responses to tests for orien- 
tation, recent memory and appreciation of environment. 

In dementia the patient is confused in time, place and person, and shows 
impaired abstractional abilities, but is awake and alert; indelirium the patient is 
similarly confused, but shows impaired alertness. Both these abnormd mental 
states are sometimes termed organic confusional states (see Chapter 3). 


Memorv 

Inability to grasp and retain new images and id^s is a feature of acute 
to xic-delirious rea ctions and ofthe sul wcute and chronic organic ps ychoses . to 
these cases recent events m^have’been registw^U but cannot oe recalled, 
although later, when recovered, the patient may be able tojemember them. 
However, it is more often the case that, in such patients, events have not been 
registered. 

The degree to which recent memory is lost is an index of the severity of 
organic brain disorder (not necessarily permanent). Inquire about the day of 
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the week and of the month and the names of prominent public figures. Ask the 
patient to recall what he has read in the paper or seeiTon television. In 
formulating questions on these lines, attention should be paid to thepaiieDi’s 
educational background and his likely personal interests, firing up a subject 
discussed three minutes previously, or give the patient a simple storyior 
address to remember, and note how much is remembered after a short imerval 
or after distraction. These are all tests of recent memory. Short tt mtmm ory, 
consisting of memory lasting up to a minute or so, required for tasks involving 
mental manipulations, such as remembering a telephone number while dial- 
ling it, is usually spared in patients with recent memory disrurbana, for 
example in Wemicke-Kors akoff syndrome. Short term memory is usually 
tested by seeing whether tlie^ticnt can rti«at seven digits forwards or five 
digits backwards or by asking him to spell ‘world* backwards^ 

Lo ng term memory is relatively resistant to the cffecTs of neurological or 
psycHiatricTlseasTbut is impair^, as is short term recall, in patients’ with 
progressive dementias. 

General intoldoonco 

It is always necessary to ascertain the patient’s general intelligence since it may 
be affected by brain i nfurv or disease. The standard whi ch he reac hed before 
leaving school, the character of his work, and his work re^d give a rough* 
and*ready approximation. Frequent changes ofjob ma y indi cate mental defect 
or personality disorder. Frequent changes after an aeddent^r a sSrious illness 
in Clients witn a previously good work record ar^suggesti w of brain damage. 

Tests of memory as given above will indicate more serious, spectfi^ efe cts 
and these can be further exposed by tests of r rownrng, particularly where the 
tests show inability to monitor or correct his ^rformance. AsKHie^atient to 
take sevens from a hundred (i.c. 100, 9J, 86, 79.. . .), or to reverse in his 
mind’s eye the hands of a clock. The absurdities test (c.g. ‘What would be 
wrong if I told you I had three brothers, John, Fred and myself?’) indicates 
grosser disability. People of relatively low intelligence can often give the 
months of the year parrot-fashion but not which month precedes May and 
which October, etc. 

Tests in which the patient is asked thcmcaningof rare words or to interpret 
common proverbs or sayings are commonly used as an index otabstractional 
abilities. Judgemm may similarly be assessed: ‘What would you do if you saw a 
house on fire or a stamped addressed envelope lying in the road?’ In dementia 
dscs<t qivsffAwsf often ptoivke amcseec sasmtrs or s coafii^d reply. Cim- 
structtonal and dratoing tests may also be useful. These are briefly described 
on p. 342. 
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Released reflexes In dementia 

In the demented patient and in other organic confusional states, a number of 
reflexes, released from the control of higher Mntres, may be elicited. Some 
may also be found in patients with large focal lesions; for example, the grasp 
reflex is characteristically released in patients with contralateral frontal lobe 
disease. In infancy the presence or absence of these reflexes is used as part of 
the developmental assessment (p. 468). The most important of these higher 
level reflexes are the grasping and avoiding responses, the palmo-mental reflex, 
xhtglahellartapreflex, and released oral responses such as the rm7ur response and 
tactilely and visually tvok^ sucking reflexes. 

Grasping and avoiding responses Grasping is elicited by stroking the 
palmar surface of the patient’s hand on its radial aspect, preferably using a 
firm, distally moving stimulus between the patient’s thumb and forefinger. 
The patient’s hand grasps the examiner’s and this grasp is not easily inhibited 
even if the patient is distracted, for example by ^ing asked his address. If 
traction is applied by simply pulling against the patient’s flexed fingers, the 
patient tends to oppose with an equivalent force. Grasping is typically associ- 
ated with contralateral frontal lobe disease. 

The avoiding response consists of a tendency for the patient’s hand to move 
away from palmar or dorsal stroking or touch. It is usually evoked by stimuli 
on the ulnar surface of the hand. It is found in patients with contralateral 
parietal lobe disease, or lesions in its connections. 

The palmo-mental reflex consists of a brief contraction of the Ipsilateral 
mentalis muscle, causing puckering of the chin, in response to scratching the 
skin near the thenar eminence with a key or pin. 

Glabellar tap reflex A series of sharp finger taps to the glabella normally 
elicits only two or three blinks before this response is inhibit^, but in patients 
with diffuse degenerative disorders, especi^y senile dementia, and also in 
Parkinson’s disease, the response is disinhibited and a blink follows each of a 
train of stimuli. 

Snout reflex Gentle pressure of the examiner’s knuckle against the patient’s 
lips causes reflex puckering of the orbicular oris. This is usually associated 
with similar contraction of the facial musculature evoked by very light taps to 
the lips with a tendon hammer or with the fingers. 

Sucking reflexes Anticipatory opening of the mouth as part of released 
sucking may be elicited by approaching visual stimuli, e.g. the s hinin g metal 
end of a tuning fork, or by light contact with the cheeks near the comers of the 
mouth. 
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SPEECH 

In considering speech disorders, it is essential to distinguish between dcfectsof 
articulation and enunciation of speech, called (fyrartAna, and disturbances of 
the structure and organization of language itself, aphasia. 

Dysnrthria 

Defective onictdflfwn ofspeechmayseem difficult todistinguish from regional 
or other speech accents but, with practice, this distinction can usually be made 
quite reliably. Certain constant features of different types of dysarthria can be 
identified. Stammering is a developmental disorder, more common in boys 
than girls. Iiis only very rarely due loorganic brain disease. Inlalling,or*baby 
speech’, all the difficult consonants are dropped; the patient speaks like a 
baby. Lulling in adults is usually the result of congenital or infantile deafness. 
Speech is usually louder than normal in this disorder. 

There arc four main types of dysarthria: 

Cerebellar dysarthria The patient speaks slowly and deliberately, syllable 
be syllable, as if scanning a line of poetry. The normal prosodic rhythm of 
syllable, word and sentence production is lost and in extreme forms each 
syllable is given equal emphasis. Ask the patient to say ‘artillery’; he will 
pronounce it ‘ar*til-ler*y’. This scanning or staccato disturbance of speech 
rhythm Is the classical form of severe cerebcll^ dysarthria.^ It is important to 
recogniae minor, less obvious forms since its presence indicates bilateral 
disease of the cerebellum or of its brain stem connections. 

Pseudobulbar (spastic) dysaithria Individual syllables are slurred, and the 
precision of consonant pronunciation is lost as in a slate of intoxication. Thus 
‘British Constitution’ becomes ‘Brizh Conshishushon’. This form of dysar- 
thria is due to bilateral lesions in the corticospinal fibres supplying the muscles 
of the face, larynx, tongue and respiration, i.e. the lesion is supranuclear to, or 
above the level of, these brain stem nuclei. It is therefore a feature otpseiido- 
bulbar palsy: the jaw jer k is in variably brisk, and in most patients examination 
of the limbs reveals evidence of bilateial corticospinal jract -lesions, e.g. 
bilateral extensor plantar responses. Dysphagia may a prominent associated 
feature, with particular cfifficulty swallowing liquids, including saliva. 

Aphonia Sometimes a patient with a-profoimd pseudobulbar palsy may be 
unable to make.a sound, althou^ conveying by signs that Tie comprehends 
perfectly. In hysterical aphonia phonation occurs during spontaneous or 
voluntary coughing, hut in pkudobulbar aphonia coughing is silent. 

Bulbar dysarthria Bulbar palsy, due to lower motor neurone lesions affect- 


Speech 283 


ing the speech musculature, results in non-specific slurring of speech which 
can usually be readily separated from other forms of dysarthria. TTiere are 
usually other features of bulbar palsy, particularly dyrp/iagia; fluids tend to be 
regurgitated through the nose and solid foods are difficult to swallow. Palatal 
air escape may be audible during phonaiion. 

Cortical dysarthria This irregular hesitancy in word production, associated 
with difficulties in abstract, volitional movements of the lips and tongue, 
orchfacial apraxia, is commonly associated with aphasia due to left frontal and 
temporal lesions. It never occurs as an isolated abnormality and the term 
cortical dysarthria should therefore be used with caution. 


Aphasia 

The word aphasia means a di sturbance of the ability to use langua ge, whether 
in speaking, writing or comprehending. There ate several different classifica- 
tions of aphasia, but these are largely of theoretical interest. In assessing an 
aphasic patient it is important to relate the functional defect in language to the 
patient’s disability as a whole: how does it affect him? Formal analysis of the 
aphasia can then be attempted, and tbb wUl enable accurate localization of the 
lesion to be achieved (Fig. 10 
Everyday use of langiuge 

1 Theability toureaiord#inspokenspeech.Thisincludesflrrtcttfflften, fluency 
(the ability to put words together into phrases and sentences of varying 
complexity, in various grammatical constructions, without hesitations and 
errors), naming and the accurate repetition of Complex statements and concepts. 

2 The ability to comprehend spoken speech. 

3 The ability to read to oneself (not doud). 

4 The ability to write. 

5 The ability to comprehend other symbob, e.g. mathematical or musical 
symbols. 

Speech defects may readily be analysed in these terms as disturbances of 
articidation, fluency, verbal comprehension, naming, repetition, reading and writ- 
ing. If a simple rough score is given to each of these categories (Fig. 10.6), a 
broad analysis of speech function which has some localizing value can be built 
up. It can be seen, for example, that disturbances of fluency, verbal compre- 
hension, repetition and writing are all prominent in left anterior temporal lobe 
lesions (amnestic or Wernicke’s aphasia). Left frontal lesions affect articula- 
tion and fluency more than the other categories of language. Left parieto- 
occipital lesions impair reading (visual language functions); left parietal lesions 
impair several other associative functions, but particularly writing. Generally, 
the lateralization of speech is thought to coircspond to handedness, but most 
left handed people have left hemisphere dominance rather than right. 


includes 
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Fit. 10.6 The ivenge degree of disiurbaoceof vinoiu bnguage nodabtiM tvluch occun Hhen 
there U *n isolited lesion of various lobet (frooial, rolaodic, pincta), innpora] and occipital). A> 
irtieulatoo' disiurbaacet; P, disturbcnccs in ihe fluency of speech; C, disturbances of verbal 
comprehension; D, disturbances of naming. R, duturbances of lepeutioo; L. disturbances of 
reading; C, disturlnnces of wnuog. 

(A/ur H. ffecaoi end R. AngtUrftut (1964) at Ctbe Fayniatm Sytriponam an Dttarden of 
Lanp/agt. London: ChurcAdf.} 

Assessment of articulation and fluency, on the one hand, and reading and 
witting, on the other, enables recognition of lesions in front of and behind the 
central sulcus (rolandic fissure). This is a useful clinical concept which may be 
referred to as the 'antericr' and 'posterior* aphane syndrornes. The terms 'expres- 
sive' and 'receptive’ aphasia are more or less synonymous but they ignore the 
equally important functions of reading, writing, repetition, articulation and 
fluency. In the examination of an aphasic patient, spoken and written speech 
should be assessed separately. 

Assessment of spoken speech 

First be sure whether the patient’s hearing is adequate. Begin by assessing 
speech in the context of an ordinary conversation about everyday things or 
about the patient’s Ulness itself. Note the presence of hesitations, the searching 
for a forgotten word, and its compensation by the use of a descriptive phrase 
(paraphasia), neologisms (invented or nonsense words), or inappropriately used 
words or phrases. Note also any articulatory disturbances, particularly clum- 
siness and difficulty in coordinating movements of lips and tongue (orofacial 
apraxia). Orofacial apraxia isitilateral disturbance of these movements occur- 
ring with a unilauraly left frontal Icrioit. It is usually very pronounced when the 
patient is commanded to put out his tongue or close his eyes and these 
movements should not, therefore, be used to establish comprehension of 
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speech or the patient’s co-operation. Disturbances of fluency are best assessed 
in spontaneous conversational speech. 

The aphasic patient can often use only a few words. These should be noted, 
as should words or phrases repeated again and again (peneveration orrepetitive 
utterances). 

If he has a considerable vocabulary, first make a note of any examples of 
slurring, etc., as an indication of disturbed ariicvlation. Test him with such 
words and phrases as ‘British Constitution*, ‘West Register Street’, ‘biblical 
criticism’, ‘artillery’. Then show him common objects— a knife, a pen, a 
matchbox, etc. — and ask him to name them. Sometimes the patient has a 
general idea of the word he wants to use, but forgets exactly how to pronounce 
it; he omits some syllables or substitutes others for them, so that the listener 
may hardly be able to make out what word he wishes to use. These are signs of 
amrtestic or nominal aphasia. 

In anterior aphasias the patient will often be aware of his errors, although 
unable to correct them. Mistakes in the use of words, e.g. calling a knife a pen, 
are examples oftoord substitution, a more marked abnormality than syllabic 
ni&rriturum. Patients with left posterior lesions, whether in addition to a frontal 
lesion or occurring alone, show defective abUlty to monitor their own speech. 
Their speech not only shows syllabic and word substitutions but it may contain 
neolo^sms. In extreme examples of this disorder, characteristic of left posterior 
temporal lesions, speech consists of syllabic neologisms, making no sense at 
Hd, jargon aphasia. Patients with jargon aphasia tend to talk incessantly, often 
in relation to inappropriate sounds in their environment, for example in 
response to a voice on the radio or in another part of the room. Thus patients 
with left frontal lesions speak hesitantly, with poor fluency, and those with left 
temporo-parietal lesions speak fluently, but their speech is often devoid of 
meaning. A further point of difference between these two types of speech 
defect is that patients with more posteriorly placed lesions show marked 
difficulties in comprehension of spoken speech. Indeed, this is a marked 
feature of patients with fluent aphasia, since it is an underlying defect in the 
adequate monitoring of these patients’ own spoken speech. 

Speech repetition is a useful test. Patients with left frontal lesions can repeat 
words and simple phrases, although they may introduce syllabic or other 
errors, but those with more posterior lesions may be unable even to approach 
the task.The patient should be asked toiepeatasiivglephtasie,tle«\v stated by 
the examiner, such as ‘Today is Wednesday June 4th; and this is The 
London Hospital.’ Remember never to shout at an aphasic patient: his hearing 
is normal. If the patient is able to repeat what you say, endeavour to find out 
whether or not he imderstands what he is saying. Finally, ask the patient to 
read aloud and note whether he can find hb way about the page, and if speech 
errors appear. 
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Assessment of written language 

Reading and writing tests are impomnt in the assessment of aphasia. 

Reading Reading aloud tests the visual comprehension of language and 
spoken speech. Reading silently tests comprehension of language through the 
visual system; this is best tested by asking the patient to obey simple wrinra 
commands without reading aloud, e.g. ‘Touch your nose with your left hand.' 
When the patient reads aloud, errors in spoken speech can be readily deteacd 
since the intended speech pattern is known from the written material. Distui- 
bances of reading are called dysUxia. 

Writing Ask the patient to write his name; this can often be done when the 
ability to write is otherwise lost (dysgraphia). Ask him some simple question, 
e.g., ‘What is your address?’ and get him to writca reply. If he has poor verbal 
comprehension put your question in writing. If his right hand is paralysed, ask 
him to write or print with his left. If he writes well, get him to write an account 
of his illness and note whether he makes use of the wrong word at limes or 
whether there is repeated use (peneveraiion) of any particular word. 

Can he write to dictation or copy words and sentences? Try, using a 
newspaper. Ifhe succeeds, does he understand the meaning of what he writes? 

Comprehension of other symbols Write down certain numerals: 

2 2 2 

+2 +2 +2 

4 5 6 

andaskhira to point out which is correct. Inability to understand and manipu- 
late mathematical symbols, termed acakulta, may occur in posterior parietal 
lesions affecting the dominant hemisphere. Ifhe caia read music, test him with 
musical notes. 

Gesture 

Many aphasic patients make attempts to use gesture to communicate, but this 
may be impaired in patients with anterior lesions. Furthermore, many aphasic 
patients, especially those with Wernicke’s (temporal) aphasia, or with poster- 
ior, fluent aphasias, do not fuUy understand complex gestural instructions. 


APRAXIA 

Occasionally a patient who has neither motor nor sensory paralysis, nor ataxia, 
cannot perform certain acts, though he can easily execute their component 
movements. He is consequently unable to make use of objects, though he can 
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recognize their use. This is known as apraxia. It results from damage to the left 
parietal cortex or parietal white matter of the left or of both hemispheres, or 
from disease of the connections between the two hemispheres through the 
corpus callosum. When only the callosal fibres are injured, it affects only the 
left limbs, i.e. the right hemisphere, but it is more commonly a bilateral 
disorder. 

It may be tested for by asking the patient to use objects or to make or 
imitate certain movements. For instance he may be given a box of matches and 
asked to strike a match. If there is apraxia, he may fail to open the box, or to 
take a match from it, or to strike the match, or may show an inability to 
recognize which end to strike against the box. It is, of course, important to be 
sure that the patient understands the request. 


THE CRANIAL NERVES 

In this section a brief risumi of the essential points in the anatomy of each 
cranial nerve will be given, indicating its function and, in some cases, the 
symptoms resulting from lesions affecting it. The method for clinical examina' 
tion of each cranial nerve will be described. 

The olfactory (1st) nerve 

Anatomy 

The central processes of the bipolar sensory cells in the olfactory epithelium 
pass through the cribriform plate to the olfactory bulb, where the cells of the 
second olfactory neurones lie. Nerve fibres pass thence to the olfactory area of 
the cerebral cortex, the uncus of the parahippocampal gyrus. 


Testing smell 

Have three small bottles containing some oil of cloves, some oil of peppermint 
and some tincture of asafoetida. Present these to each nostril separately and ask 
the patient if he recognizes them. Common bedside substances such as soap, 
fruit or scent may also be used. In testing, avoid the use of such irritating 
substances as ammonia, for these partially stimulate the trigeminal nerve. In 
anosmia the sense of smell is abolished. Before concluding that this is due to 
neurological disease exclude local changes in the nose itself, e.g. catarrh. 
Parosmia is the name applied to that condition in which the sense of smell is 
perverted, so that, for instance, offensive substances seem to have a pleasant 
odour and vice versa. 

Enquire also regarding hallucinations of smell. These sometimes constitute 
the aura of an epileptic fit, originating in the temporal lobe. 
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Tig. 10.7 Compukriacd ta(nognpfuc(CT)scanorthebesdininormaJ tubjfct This CT image 
it otienutedtn the plane ohheoebtu Bffih«y<»a«vi»iWe In the right eye the Jena appean as a 
rtlatiTely X>ray dense structure In the otbiit she medial and lateral rectus muscle and the opuc 
nerves can be seen forming a cone «nh its apex at the posterior margui of the otbits The temporal 
lobes are situated on either side of the pituitary fossa and optic chiasm The two orbits are 
separated by the nose and ethmoid sinuses 

The optic (2nd) nerve 


Anatomy 

Fromlbe retina, the fibres of ih«optk:nem(Figs. 10.7 and 10.8) pass back to 
the optic chiasm. Here the fibres from the inner nasal half of each retina, repre- 
senting the temporal Held, decussate, whilst Chose from the outer temporal half, 
representing the nasal field, remain on the same side. Each optic tract,/(7nRr<f 
after this chiasmal decussation, therefore consists of fibres from the outer half of 
the retina on the same side and from the inner half of the retina on the opposite 
^V4t. V's'jft'i pViTsro pcf»*(wVeaVf |ym c iAate\>o&y Titt 

same side and some pregeniculaie fibres project to the superior colliculi. The 
optic radiation originates in the lateral geniculate body on each side, passes 
through the posterior limb of the internal capsule and then projects posteriorly 
to the ^Icarine cortex of the occipital lobe . Those fibres subserving the upper 
visual fields pass^ough the white rnatter of the temporal lobe, whilst those 
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VISUAL FIELDS 


ANATOMY 



Figt 10.8 The visuil pathways. Lesion at 1 produces Mnidscss in the nghi rye with loss of direct 
light reflex. Lesion at 2 produces bitemporal bemiaoopia often beginning in the central fields as a 
bitemporal scotomaiousdefect. Lesionsai SaandJbp^uce bmasalhcmianopia (arare disorder) 
Le^ns at 2 and 3b produce blindness of the right eye with temporal bemianopia of the left visual 
field. Lesion at A produces right homonymous hetnianopia with macular (splitting) involvement. 
Lesion at S produces right homonymous bemianopia with sparing of the macular field. Lesion at 6 
produces ^ht homonymous central (ttiacuk) hemisootoma. 


mediat ing impulses from the lower field pata thmuzh the parietal lobe . Thus, 
in the occipital cortex around the calcarine fissure, the left hall ot the Held of 
vision is represented in the cortex of the right hemisphere and vice versa (Fig. 

mz). 

The input from the two homologous fields of the two eyes is represented in 
adjacent columns of neurones. The most peripheral parr nf the visual fields is 
repres ented anteriorly in the calcarine fissore and the most medial part, th e 
macular field, is^epresented it the occiptthl pole (Fi^. 10.8). 


Test 

The visual oewry and the visual fields must always be examined. Other aspects 
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of visual pcrccpiionj including colour vision, visual localization and visual 
recognition may also be tested, if clinicany appropriate. When testingvisionk 
is important to ensure that any refractive error is corrected and that no other 
ocular disease is present that might impair the risual acuity or the visual fields. 
Each eye must ^ tested separately. 

Visual acuity For technique of testing, see p. 391. 

Visual fields When we look at an object, we not only see that object but also* 
number ofoiher objects in theneighbourhood, more or less distinctly. The full 
extent of this vision is called the visual field. 'Hie field of vision is limited both 
by the area of the retina and by the margins of the orbit, nose and cheek. Hence 
the position of the eye is important. The extent of the visual field varies with 
the stimulus used. For example the field is larger to large than to small objects, 
or to brightly illuminated than todimly lit objects. The full extent of the visual 
field cannot be tested to coloured objects since colour sensitivity is mainly 
confined to the central or macular field,cortesponding to the central pan of the 
retina rich in cone cells. The rod cells, sensitive to white light, are more 
uniformly distributed across the whole area of the retina. Moving stimuli, on 
the other hand, are best perceived in the peripheral field since specialized 
movement’Sensitivc receptor cells are located mainly in the peripheral parts of 
the reima. This part of the retina is also particularly responsive to the sudden 
appearance or disappearance of stationary visual stimuli, but the appreciation 
of the form of an object is only poorly developed in this part of the field. Form 
and detail arc best perceived in the central field and this aspect of visual 
function is tested by assessment of the viival actnty. 

Physiological investigations have disclosed the existence of columns of cells 
in the visual cortex responsive to precise visual stimuli, for example dark 
surrounds, linear dark-light juncuons oriented in particular planes, and speci- 
alized colour-receptive cells. This cortical organization enables the matrix of 
cells in the retina to function as a very precise transducer of visual information 
in terms of position, shape, size, colour and movement. 

The Visual fields can be assessed by several methods of varying sophistica- 
tion, of which the simplest consists of comparing the extent of the patient's 
visual field with your own; testing the field by confemiatwn. Both eyes should 
be tested together first (binocular vision), and then each must be tested separ- 
ately (monocular testing) to exclude a field defect limited to part of the visual 
field of one eye only. 

ConfroTuatian tests Seat yourself opposite the patient, at a distance of about a 
metre from him. If his right eye is to be tested, ask him to cover his left eye with 
his hand and look steadily at your left eye. Cover your right ey^with your right 
hand and gaze steadily at the patient's right eye. In this way slight movements 
of the patient’s eye, which would introduce error into the test, can be easily 
detected. Hold up your left hand in a plane midway between the patient’s face 
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and your own, at first at almost a full arm’s length to the side. Keep moving the 
fingers of the hand and bring it nearer until you yourself can just perceive the 
movements of the fingers Svith the tail of your eye'. Ask the patient whether he 
sees the movements, telling him meanwhile to be sure not to take his own eye 
off yours. If he fails to see the fingers, keep bringing the hand nearer until he 
does see them. Test the field in this fashion in every direction — upwards, 
downtvards, to right and to left— using the extent of your own field for the 
purpose of comparison. 

Red pin test This outlines the central field. Since this field may be relatively 
intact when the fields for other forms of stimulation arc seriously constricted, 
the field for small white objects must also be tested when disease of the visual 
pathwaj's is suspected. This test can conveniently be done using a pin-head held 
up in the patient’s field in the manner described above. Central areas of 
impaired vision {central scotoma) can be also recognized by this method either 
bemuse the red or white pin-head cannot be perceived in the scotoma or, in less 
severe examples, because the intensity of the red colour is reduced in this part 
of the field. 

This method allows the patient's field, including the size of his physio- 
logical blind spot (see below), to be compared precisely with the examiner’s 
field. A good rough test in preliminary assessment is to ask the patient to 
compare the contour and colour of the palm of the examiner's hand held up in 
the right, left and central fields of each eye separately. 

The physiological blind spot is situated to the temporal side of the central 
point of fixation of the visual field. It corresponds to the point of entry of the 
optic nerve into the retina; this is iheopttc dire, found slightly to the nasal side 
of the macula when visualized with theophthalmoscope. At the optic disc there 
are no retinal receptor cells and there is thus a sm^l blind spot in the field 
corresponding to this region. It should always be possible to identify this blind 
spot when testing the visual field to confrontation with a red pin, and its size 
should correspond with the examiner's own blind spot when the red pin is held 
equidistant between the examiner’s eye and the patient’s eye. The blind spot 
sometimes appears to be absent in an unco-operative patient, or if the patient is 
attempting to mislead the examiner. Little reliance can be placed on the visual 
fields in such patients. 

Perimetry The visual field may be mapped using a perimeter. Several types of 
perimeter are available but all utilize the same principles. The patient is seated 
comfortably with his chin resting on a chin rest adjusted so that the eye to be 
tested is oriented at the centre of a hemispherical, illuminated field, upon 
which spots of light of various intensities, colours or sizes may be projected, or 
moved, in order to detect the limits of the field and its sensitivity in various 
parts. In some perimeters, e.g. the Goldmann perimeter, the examiner can 
observe the patient’s eye through a small telescopic eyepiece in the centre of the 
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hemisphere, in order to detect any movement of the patient’s eye away hom 
Axation on the central point of the hemispheric field. Simpler, portable 
versions of the perimeter do not allow this. These consist only of a hemispheric 
arm along which stimuli may be moved by a simple mechaniral system. 
Stationary, rather than moving, targets can be used for perimetry in the central 
fields, using special perimeters with targets of variable luminance. 

Perimetry surveys the monocular field of vision, from which the limits of 
perception can be charted (Fig. 10,9). The centre point of the chart corre- 
sponds to the point of fixation. Around this point are arranged a scries of more 
or less concentric lines, each of which denotes equal visual acuity: an isopier. 

The fixation point is not exactly central so that the outer and inner parts of 
the field arc unequally divided. Further, the boundary is delimited inwards 
and upwards by the nose and brow. With a 5 mm object the extent of the 
average field of vision is 100® outwards, 60* upwards and inwards and 75’ 
downwards. The field charted with a 20 mm object is shown in Fig. 10.9; note 
the restriction of the lower nasal field by the bridge of the nose. 

The binocular field extends 20(f or more laterally and about 140® verti- 
cally, in the middle of which is a circular ponion common to each eye with a 
diameter of about 120®. On each side ofthis paired area is a lateral semOunar 
area which is unpaired (monocular) and which accounts for the remainder of 
the field. This is called the temporal crescent. Since the visual acuity is much 
lower at the periphery than at the point of fixation, it is possible, by using a 
graduated series of objects, to plot out a series of isopcers each of which 
corresponds to the field for a known sire of object, used at a known distance 
from the eye and at a constant illumination. 

The area within 30® from fixation is best examined cither with a sophisti- 
cated perimeter, e.g, a Goldmann perimeter, having first corrected any refrac- 
tive errors with lenses, or by presenting objects against a 2 m* wall-motmted 
black screen— fl/rmnn’r screen— at a distance from the patient of one, or two, 
metres. 

The patient is seated comfortably at this distance, preferably with the head 
steadied by a chin and head rest, and a white object 1 cm in diameter is fixed to 
the screen on a level with the patient’s eye. The blind spoils mapped first using 
a while object 10mm in diamcter-ThepeiiphcTal field is then mapped with the 
same 10 mm object; at a distance of 2 m the field should be circular and extend 
to about 25®, that is, to the edge of the 2 m* screen. With a smaller white or red 
object areas of blindness or defective perception should besought around the 
blind spot, especially between this area and the macula (the centrocaecal area), 
and in tVit boinontal meiidian on the nasal side of the fixation spot. The 
findings arc marked upon the Krecn with black pins, and subsequently 
transferred to a chart for recording in the patient’s case notes. 

Changes in the field of vision A zone of loss of vision confined to the centre 
of the field is caUed aceniralsco 0 ma. A unilateral central scotoma is commonly 


t 



Fig. 10.9 The extent of the nghi field of mion with a white target of 20 nun diameter mapped on 
a perimeter at a distance of 330 mm. 

due to demyelination in the optic nerve (retrobulbar neuritis), which in most 
cases in Britain is a symptom of multiple sclerosis. Sometimes it occurs from 
local disease of the choroid or of the retina in the neighbourhood of the macula, 
especially with vascular disease. In that case it often affects only one eye. Less 
commonly, it may be due to toxic causes, especially alcoholism, or to vitamin 
Bta deficiency, when it is generally bilateral. Pressure on the optic nerve is 
another cause. It may also result from a lesion of the posterior part of the visual 
cortex and is then bilateral, but this is very rare. 

Hemianopia means loss of sight in one-half of the visual field. When the 
same half of both fields of vision is lost, the hemianopia is described as 
homonymous, e.g. right homonymous hemianopia when the right half of the 
field of each eye is affected (see Fig. 10.7). Blindness limited to one quadrant of 
a field is termed a quadrantanopia, 

Superior and inferior altitudinal hemianopia means loss of the upper and 
lower halves of the visual field respectively. This may occur with damage to an 




296 The nervous system 


The oculomotor (3rd)« trochtour {4th) ondabducent {6th) nerves 

These three nerves and their central connections are usually considered to- 
gether since they function as a phj*sioJogicaJ unit in the control of ocular 
movement. 


Anatomy 

The fibres of these nerves arise from a series of nuclei which begin in the floor 
of the sylvian aqueduct below the superior corpora quadrigemina, and extend 
as far caudally as the erainentia teres in the floor of the 4th ventricle. The 
nucleus of the oculomotor nerve is farthest forward; its most rostral nerve cells 
supply parasympathetic innervation to the ciliary muscle and iris (Edmgcr- 
Westphal nucleus), those for the extra-ocular muscles being located in the 
more caudal part of the nucleus, feudal to this is the nucleus of the trochlear 
nerve. The aMucent nerve nucleus is situated in the floor of the 4th ventricle at 
the level of the pons. 

The trochlear nerve emerges on the inner aspect of the cerebral peduncles, 
between the superior cerebcUar and posterior cerebral arteries, and pas«8 
forward in close relation to the posterior communicating artery before entering 
the lateral wall of the cavernous sinus. It is thus at risk in certain patients with 
brain herniation associated with cerebral mass lesions, and in aneurysms of the 
nearby arteries discussed above. 

The trochlear nerves emerge on the rostral part of the roof of the 4th 
ventricle. They are unique in that they are the only cranial nerves which 
decussate between their nuclei and their point of emergence from the brain 
stem and that they emerge dorsally. 

The abducent nerve emerges between the medulla and pons. Its long 
intracranial course renders it particularly vulnerable to the elfects of pressure. 

Functions 

The abducent nerve innervates the external reCtus muscle and the trochlear 
innervates the superior oblique muscle. AH the other extra -ocular muscles, the 
sphincter pupiUae, the muscle of accomniadatioii, and the le’rator palpebrae 
superioris, are suppled by the oculomotor nerve. 


Ocular movements 

Horizontal movement outwards is tcnnedffbd«c/ion; inwards, adduction; verti- 
cal movement upwards, rieootwn;aod downwards, depression. The eye is also 
capable of diagonal movements at any intermediate angle. Rotatory move- 
ments, the eye rolling like a wheel towards the nose (imemal rotation) or away 
from the nose (external rotation), arc not possible voluntarily, but occur 
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Fig. 10.11 The action of the external ocubr muscles with the paticDt confronting the examiner. 

normally as part of the reflex compensation necessary to adjust for slight 
degrees of head tilt during tasks involving macular fixation, e.g. when reading. 
Note that the recti act as elevators and depressors alone when the eye is in abduction, 
and the obliques act similarly when the eye is in adduction (Fig. 10.11). Their 
function may therefore be assessed by testing the movements of elevation and 
of depression in both full abduction and full adduction. This method of testing 
gaze movements is much more informative than simply testing elevation and 
depression in the mid'position of gaze. Lateral gaze must always be tested 
separately. Vertical and horizontal ocular movements made from the mid* 
position of gaze are called cardinal movements. The medial and lateral recti 
always act directly in a single plane, but all movements require the coordinated 
activity of the whole group of extra-ocular muscles. The eyes normally move 
50“ laterally, 50“ medially, 33* upwards and 50“ downwards. 

Normally the movements of the two eyes are symmetrical, so that the visual 
axes meet at the point at which the eyes are directed. This is referred to as 
conjugate movement of the eyes; it is a result of the brain stem integrating the 
function of the oculomotor, trochlear and abducent nerves. Thus infranuclear 
(lower motor neurone) lesions of the oculomotor, trochlear and abducent 
nerves lead to paralysis of individual eye muscles or groups of muscles. 
Supranuclear (upper motor neurone) lesions lead to paralysis of conjugate 
movements of the eyes. 


Lower motor neurone (infranuclear) lesions 

Inftasvacleas lesions of t.hese ^hsec nerves lead rn\he follovtlng abnormalities*. 

Abducent nerve Inability to move the eye outwards and diplopia on looking 
in that direction. Sometimes convergent squint because of the unopposed 
action of the medial rectus, innervated by the ipsilateral oculomotor nerve. 

Trochlear nerve Impaired downward morement;_on aaempting^tojook 
downwards in the mid-position of gaze the eyeball is rotated inwards by the 
unopposed action of the inferior rectus (Fig. 10.11). Diplopia only below the 
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Fig. 10.12 Right third nerve palsy Noy the fight ptosis, the dJated pupJ, and the c Mero jl 
itnbismtia 

horizontal plane, with the images uncro$s«l, but the false one tilted. There is 
rarely a visible squint. 

Oculomotor nerve Ptosis: theeyeisdisplaceddownwardsandoutwardsand 
further movement is only possible outwards and a little downwards, fiip il 
usually dilated and fixed; l oss of accwnro odation. These are the features of a 
complete oculomotor nerve” palsy (t'ig. 10.12). However, paralysis of the 
oculomotor nerve is often partial, only one or a few of these functions being 
lost. 

It must be remembered that smooth muscle in the upper lid is innervated 
by the cervical sympathetic and exerts a tonic elevating action. Slight ptosis 
therefore occurs after a lesion of the cervical sympathetic but the pupil is then 
small, rather than large (Homer’s syndrome; sec Fig. 13.3, p. 404). 

Thus the signs of a lesion involtdng one or more of these three nerves may be: 
(a) defective movement of the eye;(6) the presence of a squint; (c) the presence 
of diplopia; and (d) pupillary abnonnalities. Of these signs diplopia and 
pupillary abnormalities are the most reliable. 


Strabismus 

By squint or slrabismtu is meant an abnormality of ocular movement such that 
the visual axes do notlneet at the point of fixation. There are two varieties: 
paralytic and non-earalvitc ( co ncomiar a). 
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Paralytic strabismus Paralytic strabismus is due to weakness of one or more 
of the extra-ocular muscles. 

Limitation of movement Since paralytic strabismus is due to weakness of one 
or more extra-ocular muscles, a prominent feature is impairment of ocular 
movement in the direction of action of the muscle(s) affected. Although this 
weakness is usually obvious it is sometimes so slight, or the unaffected muscles 
mask it so much, that the defective movement of the eye is hardly apparent. 

If an eye fails to move at all, or fails to move through its normal angular 
excursion, the deviation of this eye in a direction opposite to the physiological 
action of the muscle is called the primary crtguint It is measured by 

the angle which a line from the object to the nodal point of the eye makes with 
the visual axis. If the unaffected eye is covered, so that the patient fixates with 
the affected eye (cover test; p. 301), the covered normal eye will deviate still 
more than the primary deviation of the affected eye. This deviation of the 
healthy eye is called secondary demation. The difference between the primary 
and secondary deviation in pai^ytic strabismus is the most important feature 
differentiating it from coocomitant strabismus. 

False orientation of the field of vision consists of erroneous judgement by the 
patient of the position of an object in that portion of the field of vision toward 
which the pa^ysed muscle should normally move the eye. Consider as an 
example a patient who has paralysis of the right lateral rectus muscle. If the 
patient closes the left eye and is asked to touch an object held in the horizontal 
plane on his right side, he will point wide of the object on his right hand side. 
This results from an error in the information reaching the brain from the retina 
due to the weakness of action of the affected lateral rectus muscle. 

Dizziness is occasionally a symptom of paralytic strabismus when both eyes 
are op^ed. It is due partly to the confusion of double vision and partly to fdse 
orientation. 

Doubl e vision (d iplopia) Patients with paralytic strabismus complain of 
double vision. This occurs because defective movement of one eye results in 
the images found by the two eyes falling upon non-identical points of the two 
retinae. Binocular fusion cannot therefore occur in the visual cortex and two 
separate or overlapping images are perceived. Further, in paralytic strabis- 
mus, the image falling upon the macula of the healthy eye is seen distinedy and 
is called the true image, whereas in the affected eye this image falls upon the 
retina outside the macula; since this image is indistinct and blurred, it is called 
the false image. Most padents can therefore clearly recognize which of the two 
images they perceive is the true image and which the false. The false image is 
projected into that part of the field of vision into which the paralysed muscle 
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should move the eye if it were normal; it is perceived in the direction of action of 
the muscle. Doubt as to which is the f^se image can usually be resolved by 

covering one eye with a red glass and asking the patient whether the red or the 
normally coloured image is the real one. 

In order to overcome diplopia the patient turns his head in the direction of 
action of the paralysed muscle. This head tilt gives information as to which 
muscle is involved. 

The Investigation of paralytic strabismus and the diagnostic value of 
diplopia First make certain that the diplopia is binocular, since certain condi* 
tions, for example lens opacities and astigmatism, may produce monocular 
diplopia. Diplopia should always be assessed in the nine cardinal directions of 
gaze (Fig. 10.11 and Table 10.3). This greatly simplifies its analysis and 
interpretation. The objective of this analysis is to decide to which eye the 
funhest displaced of ike ftuo Images belongs. In testing, the test object is thus 
moved in the cardinal directions until the position of maxirnal displacement of 
the two images is ascertained. 

Method of finding the direction of maximal diplopia The patient is seated with 
the head fixed in a head rest, with a red glass over the right eye and a green glass 
over the left. At a distance of about 5 m the observer moves a light in the 
directions indicated in Table 10.3. Each of the lateral squares corresponds to a 
pair of associated muscles: Thus a maximal vertical diplopia produced when 
the paiienrtooks up and to the tight, into the right superior square, shows that 
either the right superior rectus or the left Inferior oblique muscle is the one 
afiected. It is necessary only to find to which eye the false image belongs to 
decide which muscle is paralysed. The higher of the two images indicates the 
affected eye. 


Table 10.3 Qiarting ihe diptopu in the rioc cvdinal diKctions of gue in paralytic 
diplopia (aee also Fig. tO.li). 
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MR: niedial rectus; 10- uiferiei; t^bque. 
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Non'paralytic strabismus In paralytic strabismus the angular deviation of 
the two visual axes varies with different positions of the two eyes, and the 
secondary deviation is always greater than the primary deviation. In non- 
paralytic (concomitant) strabismus, as its name implies, the angular deviation 
of the visual axes is the same in whatever position the eyes may be; in other 
words, the primary and secondary deviations are always equal. 

The coz^r test is performed as follows in order to assess the primary and 
secondary deviations. Ask the patient to look at an object immediately in front 
of him. Suddenly cover the apparently fixing eye. If the uncovered eye makes 
any movement in taking up fixation, it must have previously been deviating, 
indicating that a squint is present. If now the eye behind the cover (which was 
previously fixing) is observed, it will be seen to deviate in the same relative 
direction as was the other eye, and to the same angular amount, that is, the 
primary and secondary deviation are equal. 

The clinical features of non-paralytic strabismus arc characteristic: 

1 It begins in early childhood, usually before the fifth year and almost always 
before 3 years of age. 

2 The movements of the eyes, tested individually, are good in all directions. 

3 Diplopia is practically never a symptom. 

4 The prima^ and secondary deviations are equal. 

5 The deviating eye usually has defective vision (amblyopia ex anopsia). 

A squint may be intermittent or constant and, if constant, mom>cu/ar when only 
one eye deviates whilst the other usually fixes, or alternating when either eye 
fixes independently. 

Upper motor neurone {supranuclear) lesions 

In addition to the defects of movement due to paralysis of the individual ocular 
muscles, impairment or paralysis of the movement o(boih eyes in one direction 
sometimes occurs (conjugate gaze palsy). Thus the patient may be unable to 
look to either side, or upwards or downwards; or convergence alone may be 
lost. Weakness of lateral conjugate movement may occur in hemiplegia due to 
cerebral lesions, especially in the acme stage. However, paralysis of lateral 
conjugate gaze is more characteristically found with lesions in the pons. The 
lesion is in the pontine paramedian reticular formation (PPRF) near the 
abducent and vestibular nuclei. Bilateral paralysis of lateral conjugate gaze 
may occur in centrally placed pontine lesions above the level of the abducent 
nuclei. Palsies of conjugate upward gaze are always associated with disease of the 
central parts of the mid-brain or inferior thalamic region, or in the neighbour- 
hood of the oculomotor nuclei. Impaired downward gaze b very rare, but occurs 
with brain stem lesions at a lower level. 

Tonic or maintained conjugate deviation of the eyes is an abnormality in 
which both eyes are kept persbtently turned in one direction. It is usually 
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either to the right or to the left. It may be due either to a lesion which produces 
paralysis or to one which causes irritation. In the former, the eyes (and usually 
also the head) are turned towards the side of the lesion if the lesion is in the 
cerebral hemisphere, i.e. the patient 'looks towards his lesion’. An irritative 
lesion in a similar situation causes deviation towards the healthy side, usually 
accompanied by nystagmoid jerks of the eye toward this side. TTiis is a form of 
focal epiUpsy. If, however, thclesion is in the pons, these rules are revened, the 
deviation being towards the sound side in a paralytic lesion and towards the 
alTected side in one which is irritative. Irritative lesions in the brain stem, it 
should be remembered, are very rare. 

Assessment of saccadic (rapid, programmed, conjugate fixation move- 
ments) and pursuit (following) gaze movements can be performed separately by 
asking the patient to move his eyes rapidly from fixation on one finger to 
another held about 30° away in the horizontal plane, and by asking him to 
follow a slowly moving finger across visual space in the same, or in the vertical, 
plane. However, localization of abnormalities of these two systems of ocular 
movement is not yet well undentood. In Huntington's chorea, pursuit move- 
ments are slowed or interrupted by slowed saccades, and a similar disturbance 
may occur in Parkinson's disease. In higher-level disturbances of visual per- 
ception, e.g. parieto-occipital lesions causing agnosia or misperceptions of 
visual space to one side, saccadic movements may be impaired toward the 
midline in the affected field. 

Sketo deviacioH of the eyef^ln which one eye is directed upwards and the 
other downwardsooccurs in lesions of the labyrinth and in cerebellar disease. 
Other abnormal ocular movements, such as ocular bobbing, opsoclonus and 
ocular dysmetria, also associated with acute cerebellar lesions, are rare. 

Iniemuclear ophthalmoplegia is due to a lesion in one medial longitudinal 
fasciculus in the mid-brain or upper pons. On attempted lateral gaze there is 
pronounced rhythmic nystagmus of the abducting eye and impaired medial 
deviation of the adducting eye. The latter may cause diplopia. In addition the 
adducting eye moves more slowly than the contralateral abducting eye, especi- 
ally during attempted saccadic movements. All other gaze movements, and the 
pupils, are normal. The lesion is on the side of the impaired adduction, not on 
the side of the nystagmus (Fig. 10.13). This sign is important because it is 
common in multiple sclerosis. 

In the 'one and a half syndrome’ alcsion in the parapontine region involves 
both the PPRF and the MLF (F»g 10.13) on the same side. There is failure of 
lateral conjugate gaze to the same side, together with impairment of adduction 
of the eye on that side and nystagmus in abduction of the opposite eye. Thus 
this is the only horizontal movement possible; one eye will not move at all 
horizontally and the other only in abductiori — U movements are paralysed. 
The pupils and vertical movements are normal. 
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Fig. 10.13 Diagrammatic represcatation of mtcrcDOflecuon of oculomotor, trochlear and 
abducent nerve nuclei unth the parapooune reucubr formation (PPFR) via the tnedtal longiiudina] 
fasciculus (MLF). A lesion (X) in the right MLF will cause unpaired adduction of the right eye 
with nystagmus of the abducting left eye during attempted lateral gaze to the left. A lesion in or 
near the PPRF causer impaired conjugate lateral gaze to the same side. 


Nystagmus 

The term nystagmus is applied to a disturbance of ocular movement charac- 
terized by involuntary, conjugate, often rhythmical oscillations of the eyes. 
These movements may be horizontal, vertical or rotary. In any given direction 
of gaze the speed of the movement is usually quicker in one direction than the 
other; the quicker movement indicates the direction of the nystagmus. To 
examine for nystagmus, ask the patient to look straight in front of him and 
observe whether the eyes remain steady. Then ask him to look to his extreme 
right, then to the left, and then upwards and downwards. It is best to ask the 
patient to look at your linger in these positions. Observe the rate, amplitude 
and rhythm of any nystagmus in each direction and whether or not the 
nystagmus is sustained. Nystagmus can be conveniently graded; for example: 

Grade 1 Nystagmus with fast phase to left, looking toward the left. 

Grade 2 Nystagmus with fast phase to left, looking straight ahead. 

Grade 3 Nystagmus with fast phase to left, looking toward the right. 

Nystagmus is most commonly due to disorders of the vestibular system 
(either centrally or peripherally), to lesions affecting the central pathways 
concerned in oculai movements, e.g. the vestibuJo-cerebellar connections in 
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brain srem or cerebellum or the medial longitudinal fasciculus, or to weakness 
of the ocular muscles. Nystagmus is often induced by drugs, especially benzo- 
diazepines, phenytoin and other antkonvulsani drugs, and barbiturates. 
Nystagmus of visual origin is pendular and often rotary on central fixation of 
the eyes. Congenital nystagmus also shows this pendular quality. Some forms 
of nystagmus, particularly that associated with benign epidemic vertigo, and 
with posterior fossa neoplasms, may be induced only by certain movements of 
the head (positional nystagmus)^ this nystagmus is of brief duration and can 
often be elicited only once. 

A few irregular jerks of the eyes are often seen in full lateral deviation in 
normal subjects. The brief duration and irregularity of these movements 
distinguish them from true nystagmus. 

Optokinetic nystagmus occurs when the patient follows a rapidly moving 
scene. The eyes fixate and follow the moving stimulus and then refixate by 
making a rapid saccade back to the primary position of gaze. There is thus a 
slow component in the direction of the moving stimulus and a fast phase in the 
opposite direction. This phenomenon may be used as a crude test of visual 
acuity by utilizing a strip^ drum or tape, but the test is used mainly to assess 
patients with hemianopia or brain stem lesions. In parietal bemianopia there 
may be neglect of the visual environment on the hemianopic side, even with a 
very mild degree of visual impairment (p. 295), and this is accompanied by 
suppression of the fast phase of optokinetic nystagmus when the sumuius is 
moved from this abnormal visual field toward the normal field. The fast phase 
is replaced by a slow tonic deviation of the eyes in the direction of movement of 
the stimulus, In brain stem lesions optokinetic testing is useful in establishing 
the presence of conjugate gaze palsies, intcmuclcai ophthalmoplegia and 
abnormalities of the velocity of saccadic eye movements. 


Examination of the pupils 

The following points must be noted about the pupils in every patient: 

Size Compare the size of the two pupils, first in a bright light and then in a 
dim light. Note whether the pupils are large or small and whether any irregu- 
larity is present. The size of the pupil in healthy subjects is very variable. As a 
rule, the pupils are larger in dark eyes than in light and they tend to be small in 
elderiy subiects. Slight inequality of the pupils may be present m perfectly 
healthy subjects. 

If one pupil is larger than the other, one must decide which is the normal. 
This is not always very easily answered, but the pupil which is less mobile is 
usually the abnormal one. 

Shape Note whether the pupil is circular in outline, as it should be, or 
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whether its contour is irregular. Such irregularities are due to adhesion of the 
iris to the lens, as a result of an old Iritis. 

Mobility; Reaction to light The pupillary reaction to light is a reflex. The 
afferent fibres involved travel in the optic nerve, leaving it before the lateral 
geniculate bodies to enter the brain stem in the pretectal region. These fibres 
synapse in the oculomotor nuclei, the efferent fibres reaching the pupillary 
sphincters in the oculomotor nerve and then through a synapse in the ciliary 
ganglia in the orbit. 

Examine each eye separately with the patient in a shady, indirectly illumi* 
nated place. Ask him to look into the distance, e.g. across the room, to be sure 
his accommodation is relaxed. Shine a bright light into the eye to be tested. 
The pupil should contract almost immediately, then dilate again a little, and 
after undergoing a few slight oscillations, settle down to a smaller size. When 
the light is switched off the pupil will rapidly dilate to its previous diameter. 

Stvinging light test for afferent (optic nerve) pupillary ahnormality Owing to the 
decussation of some of the fibres in the optic ners’es at the optic chiasm, light 
shone into one eye stimulates the brain stem nuclei (oculomotor nerve) con- 
cerned with pupillary constriction bOaterally. As a consequence, if bright light 
is shone inroone eye only, both pupils contract,’ and if light is shut off from one 
eye, both pupils dilate slightly. The former is the consensual reaction of the 
pupils. It should be tested by keeping one eye in the shade while shining a 
bright light into the other. The effect on the pupil of the uniUuminated eye is 
then observed. The pupillary constriction may be brisk and well sustain^ in 
one eye, but when the light is shone immediately into the other eye, this pupil 
may slowly dilate a little, indicating that its consensually-mediated light re- 
action is more active than its direct reaction. On this second side there must 
therefore be an afferent defect (Gunn’s pupil), i.e. a lesion in the optic nerve. 
This is a particularly useful sign in retrobulbar neuritis and in ischaemic or 
compressive lesions of the optic nerve. 

In some patients with post-chiasmal, but pregeniculate hemianopia, the 
pupillary light reaction is less active when a narrow beam of light is shone from 
the hemianopic side than when shone from the normal side. However, this 
hemianopic pupillary reaction sign is difficult to elicit. 

Reaction to accommodation The pupils become smaller on accommodating for 
a near object (miosis). Convergence of the eyes, accommodation and miosis are 
closely related reflexes. 

Hold up one finger close to the patient’s nose. Ask him to look away at a 
distant object. Then ask him to look quickly at your finger. As the eyes 
converge to accomplish this the pupUs berome smaller. If the patient is blind, 
the test may still be carried out by getting him to hold up his own finger about a 
foot in front of his face, and then asking him to ‘look at the finger’. Accom- 
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modation is only rarely lost in brain stem lesions, but may be impaired with 
lesions of the oculomotor nerve and in certain neuropathies in wlu'ch there is 
autonomic involvement. 

The Argyll Roicrtwn pupil is the classical pupillary abnormality in neuro- 
syphilis. The pupil is small and irregular, reacts briskly to accommodation, 
but does not react to light directly or conscnsually. The pupil dilates slowly or 
imperfectly to atropine. The abnormality is typically bilateral but it is fre- 
quently more obvious on one side. The lesion is in the pretectal region of the 
mesencephalon. 

Hippms is a rhythmic dilatation and constriction of the pupil, either in 
response to light or occurring spontaneously. It is rarely of clinical signifi- 
cance, although it may be unusually prominent in retrobulbar neuritis. 

The Adie pupil is an abnormality characterized by absent or delayed 
pupillary constriaion to light or to accommodation/convergcnce. Once con- 
stricted the pupil dilates only very slowly, either in response to darkness or to 
far gaze. The pupil may thus appear small or large and this sometimes leads to 
confusion with the Argyll Robertson syndrome. The pupil in Adie’s syndrome 
varies in size from day to day but never reacts promptly to light. The abnor- 
mality is frequently unilateral so that it may cause unequal pupils (arttsocoria). 
It is sometimes associated with absent tendon itfl wes, often on the same side 
as the pupillary abnormality (Holtnes-Adle syndrome). The distinction 
between the Argyll Robertson and Adie pupillary abnormalities is important 
since the latter, probably due to partial parasympathetic denervation, is usu- 
ally of no clinical significance. The distinction may be made by instillation of 
sterile 2% methacholine into theconiunctiva! sac: the Adie pupil constricts but 
the Argyll Robertson pupil does not. 

Homer^s tyndrome is due to paralysis of the cervical siTnpatheiic. The 
sympathetic nerve fibres supplying the pupil originate in the lower cervical 
and upper thoracic regions of the spinal cord, from which they emerge in the 
first thoracic nerve toots and pass to the sympathetic ganglia by the rami 
communicantes. From the cervical sympathetic chain the sympathetic nen’c 
fibres pass along the internal carotid to the cavernous plexus, and thence via 
the ophthalmic division of the trigeminal nerve to the eye. Sympathetic 
nervous activity causes pupillary dilatation and elevation of the upper lid; the 
latter through contraction of the smooth muscle fibres in the levator palpebrae 
superioris. 

Homer’s syndrome consists of; slight drooping of the upper lid (ptosis), 
pupillary constriction, absence of pupillary dilatation on shading the eye or on 
instillation of cocaine, abolition of the cUiospinal reflex, and, less commonly, 
absence of sweating on the corresponding half of the face and neck, both in 
front and behind, extending as low as the 3rd rib and 3rd thoracic spine, and 
over the whole of the upper limb on the same side. An apparent enophthalmos 
is often present, and is a useful clue to the diagnosis when the patient is first 
seen (sec Fig. 13.3, p. 404). 



The cranial nerves 307 


Dilatation of the normal pupil when the skin of the neck is pinched 
{ciliospinal reflex) is due to reflex excitation of the pupil-dilating fibres in the 
cervical sympathetic; it ts abolished fay lesions of that nerve and by some 
medullary, cervical and upper thoracic cord lesions. 

Tho trigetnina! (5th) nerve 

Anatomy 

The sensory root takes origin from nerve cells in the trigeminal (gasserian) 
ganglion and enters the lateral surface of the pons at about its middle. The 
fibres which conduct impulses for fight touch and postural sensibility termi- 
nate in a large nucleus in the pons, situated lateral to the motor nucleus near the 
floor of the 4th ventricle, while the fibres for pain and thermal sensibility enter 
the ’descending’ or bulbospinal tract, which extends as low as the 2nd cervical 
segment of the cord before ascending in the media} lemniscus. 

Immediately distal to the trigeminal ganglion the ners'e separates into its 
three divisions (Fig. 10.14). 

The first or ophthalmic division supplies the conjunctiva and the conjunc- 
tival surface of the upper but not of the lower lid, the lacrimal gland, the mesial 



Hg. 10.14 Lateral view oftheskm area supplied by the trigeminal (Sib) nerve and the 2Qd, 3rd 
and 4th cendcal segments. 



308 The nervous system 


part of the skin of the nose as far as its iip« the upper eyelids, the forehead, and 
the scalp as far as the vertex. Lesions of the ophthalmic division result in loss of 
cutaneous and comeal sensibility in the areas described above. Trophic 
changes in the cornea, neuropathic keratitis, may occur. The corneal reflex is 
abolished; this must be tested with great care because of the risk of causing 
corneal ulceration. 

The iecond or maxillary division supplies the check, the front of the temple, 
the lower eyelid and its conjunctival surface, the side of the nose, the upper lip, 
the upper teeth, the mucous membrane of the nose, the upper part of the 
pharynx, the roof of the mouth, pan of the soft palate, the Tonsils, and the 
medial inferior quadrant of the cornea. Lesions of the maxillary division lead to 
loss of sensation in the above areasand occasionally to loss of the palatal reflex. 

The third or mandibular division supplies the lower part of the face, the 
lower lip, the ear, the tongue, and the lower teeth. It also supplies parasym- 
pathetic fibres to the salivary glands. The mandibular division is joined by the 
motor root and this innervates the muscles of mastication. The motor root 
originates from a small nucleus, medial to the main sensory nucleus, and panly 
also from nerve cells scattered around the cerebral aqueduct. It emerges at the 
side of the pons, just anterior to the sensory division, passes inferiorly to the 
trigeminal ganglion, and joins the mandibular division. 

Lesions of the whole trigeminal nerve lead to loss of sensation in the skin and 
mucous membrane of the face and nasopharynx (see Fig. 10.14). The salivary, 
buccal and lacrimal secretions may be diminished and trophic ulcers may 
develop in the mouth, nose and cornea. Taste is spared, but lack of oral 
secretions may result in its subjective impairment. Weakness of the muscles of 
masiication,i8 often a prominent feature. 

Testing the motor functions 

Ask the patient to clench his teeth: the temporal and masseter muscles should 
stand out with equal prominence on each side. This sign is better checked by 
palpation than by inspection. If there is paralysis on one side, the muscles on 
that side will fail to become promioentand, on opening the mouth, the jaw will 
deviate towards the paralysed side, being pushed over by the healthy lateral 
pterygoid muscles. 

Testing the sensory functions 

The sensibility of the area supplied (see Fig. 10.14) is tested in the usual 
way (p. 33S). 

Testing the corneal reflex 

Twist a light wisp of cotton into a fine hair and lightly touch the lateral edge of 
the cornea at its conjunctival margin with the wisp, having asked the patient to 
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gaze into the distance or at the ceiling. If the reflex is present the patient blinks. 
It is helpful to steady your hand by gently resting the little finger on the 
patient’s cheek. The two sides should be compared. This can sometimes be 
done more easily by lightly blowing a puff of air into each cornea in turn. The 
cornea should not be wip^ with the cotton and the central part of the cornea 
should never be touched, since to do so in the presence of comeal anaesthesia 
carries the risk of corneal ulceration and subsequent visual impairment. 

The facial (7th) nerve 

Anatomy 

The course of the fibres from the cortex to the nucleus of this nerve has already 
been described (p. 265). The facial nucleus is situated in the pons lateral to that 
of the abducent nerve. On leaving the nucleus the fibres wind round the 
abducent nucleus and emerge medial to the vestibulocochlear nerve, between 
the olive and the restiform bodies. 

The facial nerve then lies in close contact with the vestibulocochlear nerve 
and enters the internal auditory meatus with it, so that a lesion of one at this 
part often also affects the other. During its course throughrthe temporal lobe, 
in close proximity to the aditus of the tympanic antrum, it gives off a branch to 
the stapedius muscle. It is joined by the chorda tympani, which contains taste 
fibres from the anterior two*thIrd$ of the tongue, at the geniculate ganglion. In 
this part of its course the nerve is vulnerable to trauma and oedema, since it is 
enclosed m a bony tube. It emerges at a point opposite the junction of the 
anterior border of the mastoid process with the ear, and spreads out on the side 
of the face to supply the facial muscles. 

The facial nerve is almost entirely a motor nerve. It supplies all the muscles 
of the face and scalp, except the levator palpebrae superioris. It also supplies 
the plaiysma. The chorda tympani travels with the facial nerve during part of 
its course and taste may therefore be lost on the anterior two-thirds of the 
tongue when the proximal part of the nerve b damaged. There is sometimes a 
small area of altered cutaneous sensation at the auricle in such cases, represent- 
ing the somatic afferent component of the facia! nerve. 

Taste 

The sense of taste should always be examined when a cranial nerve lesion is 
suspected. The nerve fibres subserving taste from the anterior two-thirds of 
the tongue pass from the lingual nerve into the chorda tympani and thence 
through the geniculate ganglion of the facial nerve and the nervus intermedius 
into the medulla oblongata. It has been suggested that these taste fibres 
sometimes enter the brain stem in the maxillary division of the trigeminal 
nerve, rather than through the chorda tympani and the facial nerve, but this is 
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rare. The taste fibres from the posterior third of the tongue enter the brain 
stem in the glossopharyngeal nerve. 

All the taste fibres enter the traciussoliiarius and relay in the nucleus of this 
tract, The ascending fibres pass via the thalamus to the temporal part of the 
post-central gjTus and to the amygdala. Agetaia or loss of taste occurs with 
lesions of the peripheral pathways or with centrally placed pontine lesions, 
which may involve the gustatory Icmntsci. Loss of taste may result from lesions 
in any part of the peripheral and central course of the taste fibres. 

To test the sense of taste, use strong solutions of sugar and common salt, 
and weak solutions of citric acid and quinine, as tests of *sweet*, *salt', 'sour', 
and ‘bitter’ respectively. These arc applied by a wooden rod to the surface of 
the protruded tongue. The paiicot should be asked to indicate that he per- 
ceives the taste before he withdraws his tongue, in order to decide whether taste 
IS disturbed anteriorly or posteriorly. After each test the mouth must be rinsed. 
The quinine test should be applied last, as its effect is more lasting than that of 
the others. Both the anterior and posterior pans of the tongue should be tested. 
Taste may also be assessed ustng.a weak electrical stimulus. 

In addition tolossoftastc.oneshouldalwaysaskthtpaticntwheihcrhehas 
any abnormal taste sensations or hallucinations of taste. These may form the 
aura of an epileptic fit, especially in temporal lobe epilepsy. 

Motor effects of facial nerve lesions 

These are usually obvious. The affeaed side of the face has lost its expression. 
The nasolabial fold is less pronounced, the furrows of the brow arc smoothed 
out, the eye is more widely open than on the normal side, and when the patient 
smiles the mouth is drawn toward the normal side. The patient is unable to 
whistle and food is apt to collect between his teeth and his gums. Saliva, and 
any fluid he drinks, may escape from the affecied angle of the mouth. 

Testing the facial nerve 

I Ask the patient to shut his eyes as tightly as he can. Note that the affected 
eye is either not closed at all or, if the eye is closed, the eyelashes are not so 
deeply buried in the face as on the healthy side. Try tdso to open the eyes while 
the patient attempts to keep them clos^. If the orbicularis oculi is acting 
normally, it should be almost impossible to open them against the patient’s 
wish. The effect of screwing the eyes lightly shut causes the comers of the 
mouth to be drawn upwards. In t^rafysis of the lower part of the face, the 
comeron the affected sidei8eithernotdrawnupBtaIl,ornotsomucha$oo the 
healthy side. 

Bell's phenomenon, in which (he eyeball rolls upwards during attempted 
forced eye closure, is a normal phenomenon which is preserved in facial palsies 
of lower motor neurone type (p. 297). It is thus particularly obvious when eye 



The cranial nerves 31 1 


closure is impossible in a patient with facial nerve palsy. 

2 Ask the patient to whistle. He is unable to do so. 

3 Ask him to smile or show his upper teeth. The mouth is then drawn to the 
healthy side. 

4 Ask him to inflate his mouth withair and blow out his cheeks. Tap with the 
finger in turn on each inflated cheek. Air can be made to escape from the 
mouth more easily on the weak or paralysed side. 

5 Test the sense of taste on the anterior part of the tongue. 

Remember that bilateral facial weakness is difficult to recognize. 

Signs of paralysis of the facial nerve in different parts of its course 

Lesions situated above the facial nucleus, in the nucleus or distal to it result in 
different types of facial weakness. Lesions above the facial nucleus C 2 \i%e upper 
motor neurone or supranuclear facial palsies, lesions in the nucleus cause nuclear 
facial palsy, and lesions distal to the nucleus cause lower motor neurone or 
infianuclear paralysis. 

In supranuclear paralysis the lower part of the face is chiefly affected. This is 
because the muscles of the upper part of the face are bilaterally innervated. A 
unilateral lesion, therefore, will cause only partial paralysis of the upper part of 
the face, including eye closure, on the one side, but movements of the mouth 
on that side will appear much more severely affected. Sometimes a supra* 
nuclear lesion affects only the fibres concerned in emotional movement and this 
function should be assessed separately from voluntary movement. Taste is not 
affected in supranuclear lesions. 

In mfranuclear paralysis both the upper and lower parts of the face are 
equally involved. Infranuclear facial paralysis may be produced by a lesion of 
the nucleus or of the facial nerve itself. A lesion inside the facial canal—unless it 
is towards the outer end— involves the fibres of the chorda tympani and 
therefore causes loss of taste sensation in the anterior two-thirds of the tongue. 
Because the stapedius muscle is paralysed, sounds on the side of the facial palsy 
may seem unusually loud (hyperacusis). 

A lower motor neurone lesion, whether nuclear or infranuclear, causes 
atrophy of the facial muscles. Supranuclear lesions do not produce atrophy. 


Abnormal facial movements 

The muscles supplied by the facial nerve are frequently affected by spasmodic 
movements. These may involve all the facial muscles, or groups of them only. 
If present, the nature of the movements, their extent, the muscles affected by 
them, and any factors which modify them should be carefully noted. They are 
particularly characteristic of nuclear facial palsy, but occur most commonly as 
a result of aberrant regeneration of facial nerve fibres during partial recover^’ 
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Vertigo 

The patient will usually describe this a s giddine ss or dizzin ess. In vertigo, 
external objects seem to move round the jSatieni, Ask if this is the case and, if 
so, in what direction the objects seem to move. Ask also whether the vertigo 
causes loss of balance. The distinctidn between vertigo and giddiness, 
although frequently discussed, is rarely of great importance. Both may occur 
in disease of the vestibular 5>’stem, i.e. thc£ac, v estibulocochlear nerve, b rain 
stem, or temtwral lobe . The method of examination of this problem is des- 
cribed in "Chapter 12. 

P ositional vertigo In some patients venigo is induced by certain head pos- 
turcs,” or~l)y ^dden changes in head posture. The subjective sensation of 
rotational disequilibrium is accompanied by a rotary nystagmus in the primary 
position, ofien’enhanced by gaze to one or other side. If this posture is 
reproduced duringexamination,forexampleby suddenly laying the patient in 
the supine position, the nystagmus and vertigo will develop either after a short 
delay (benign positional oertigo, associated with labyrinthine disease) or 
immediately (an indication of brain stem disease). It usually continues for only 
a few seconds. Benign positional vertigo can often be reproduced only once or 
twice in an examination (p. 379). 


The glossopharyngeal (9thK vagus (10th) and 
accessory ( 11 th)j 3 fitvos_ 


The glossopharyngeal, vagus and accessor^erves arise, in order from above 
downwards, in an elongated nucleus in the floor of the 4th ventricle. They 
emerge by several roots along the lateral aspect of the medulla, beginning 
rostrally in the groove between the olive and rcstiform bodies. The spinal part 
of the accessory nerve emerges from the lateral column of the cord, perhaps 
beginning as low as the 6th cervical root. It passes up through the foramen 
magnum to join the medullary part, and emerges with it through the jugular 
foramen. After emerging, its two divisions separate, the medullary or acces- 
sory portion /oiaing the vagus nerve and supplying motor Jibres to the larynx 
and pharynx. The spinal portion supplies the stemomastoid and the upper part 
of the trapezius muscle. 


The glossopharyngeal nerve 

The glossopharyngeal nerve is sensory from the posterior third of the tong ue 
and the mucous membrane of the pharynx. It innervates the rmjjdle phatyn- 
g eal sphinct« ana m e s^lopb^ryiigeus muscle . It contains tasteTIKcrftom 
the posterior third of the tongue. 
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The glossopharyngeal nerve is rarely damaged alone, but damage can best 
be diagnosed by examining the nerve's sensory and reflex functions. Examine 
taste in the posterior part of the tongue. Loss of it may occur with a lesion of the 
trunk of the glossopharyngeal nerve. 

Tickle the back of the pharynx, and note if reflex contraction occurs 
(palatal reflex). This is also a test of the vagus (below). 

The vagus nerve 

The vagus is mot or for the soft palat e (with the exception of the tensor palali), 
pharynx and laryn x. It is se nsory and far the respiratory pa ssages, the 
heart an d, through the parasympathetic ganglia, for most oi the abdomui^ 
viscera. The fibr es for the soft palate^ pharynx and larynx take origin in the 
nucleus ambiguu s, emerge in the upper roots of the accessory perve, reach the 
gharyn^al plexus, and inneryatc_ihe mmcl^ of the palate, pharynx, an d 
la^nx . The v isceromotof and the cardio-inhibitory fibres are derived trom itie 
d prs^ nucleus of the vagus in the floor of 4th vrrttncif _namapf^ o the 
Y^us is obw ous clinically onh~through It t balatine and larvneeal branct« s. 

The palate Ask the patient whether he notices regurgitation of fluids 
through his nose when be rries to swallow . This is a cornmon symptom in total 
pa ralysisofthe soft palateyowingtodefeciive elevation durfngswallQwinf . For 
a s'unuar reason tne patient is unable to p ronounce jwords wiucE^reqj^ 
complete closure of the nasopharynx. Th us' ‘eg g* iTsounde d' as 

and so on. In q nilatecal paralysis these sym^om s are not 
observed. Difficulty i n swallowio ^ (dysphagtaj particularly altects fluids in 
lower m otor neurone lesions, put may be more marked for solids in upper 
motor neurone lesi ons. 

h'or direct examination of the soft palat e , place the patient facing the light 
with his mouth open and introduce a tongue depressor. The position of the 
uvula at rest Is variable even in health. One must watch the movements of the 
palate during phonaiion. Ask Ihepatient to say ‘Ahl’ and observe whether both 
sides of the palate arch upwards. If one side is paralysed, it will remain flat and 
immobile and the median raphe will be puUed towards the other side. In 
bilateral paralysis the whole palate remains motionless. 

Remember that minor degreesof asymmetry of the palate and of the tongue 
occur as part of a hcmiparcsis due to an upper motor neurone lesion. This is not 
what is meant by palatal palsy since in the latter the lesion is mvariably of lower 
motor ntuiotve type. 

The larynx The rupmar farynfgaf h ranchQfthe^a^^R^n 1 ^tg^^^^«l sensory nerve 
fibres from the larynx abo vf !pv«»Lnfth<» t rue vrtral and motor fibres 

which innervate~the c ricotlitT^ muscl e. Unilateral damage to the nerve does 
not produce any symptoms. Bdateral paralysis causes the vocal cords to be 
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relaxed. The voice is therefore hoarse and deep and the utterance of high notes 
is impossible. 

Tlie recurrent larm^eal branch supplies se nsation to the larynx below the 
level of the v ocal cords an d motor fibres to alF the laryngeal muscles except the 
cri cothy ipid. Paralysis leads to appearanceswhich can ^ recognized wfth the 
laryngoscope (see p. 387). The s ^ech it characterif ttraH y hlurred and ineffectu al 
and the patient cannot cough clearly, ^atcral ^ralysUlnay cause serious 
stridoc or even re spiratory obstru ction. ^ 


The accessory (11th) nerve 

The accessory nerve is purely motor in function, contributing to the innerva- 
tion of the larynx and pharynx as well as the stemomastoid and trapezius 
muscles. The spinal part of the nerve dips below the stemomastoid muscle 
about 2 cm below the lip of the mastoid process and re-emerges from under- 
neath that muscle at about the middle of its posterior border. 

Paralysis of the upper part of the trapezius is demonstrated by asking the 
patient to shrug his shoulders while the examiner presses downward on them. 
Paralysis of the stemomastoid causes weakness of rotation of the chin towards 
the opposite side. 

The hypoglossal (12th) nerve 
Anatomy 

The hypoglossal nerve arises from a nucleus in the lower part of the floor of the 
4th ventricle, close to the midlinc. It emerges between the anterior pyramid 
and the olive. It is a purely motor nerve, supplying the tongue and the 
depressors of the hyoid bone. 

Test 

Ask the patient to put out his tongue as far as possible. If the hypoglossal is 
paralysed, the tongue, instead of being p rotruded straight, is pushed ove r to the 
par alysed rid e. Be careful not to mistake an apparent deviation of the longue, 
really due to the mouth being twisted to one side, for a real deviation. Such an 
apparent deviation occurs in facial paraly sis. Ask the patient to move his 
tongue from side to side, and to llclc each cheek with it; observe whether he can 
do so freely. Strength may also be assessed by pressing against the tongue with 
a finger as the patient protrudes it into each cheek in turn. Note whether there 
is anywastin gofthetoneue. and whether there is any tremor or fasciculation o f 
it. The presence ot w^ting indicates that the lesion is Either nuclear or 
infranuclear (lower motor neurone l. Fasciculation must be assessed with the 
tongue relaxed in the mouth, not when protruded. Tremor of the tongue is 
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common in ParjdnsonVdiscase, either when the tongue is at rest or protruded. 


MOTOR FUNCTIONS 

The motor system should be examined with the following aspects of motor 
function in mindt 
'■'1 Bulk of mus cles 
>■^2 Tone o f muscles 
Strength of m uscles 
^^4 Reflexes 

5 Gjordinat ion of movement 
^6 Gait 

"7 Invol untary movements 
Bulk of muscles 

The bulk of the muscles (Fig. 10. 1 5) is most easily estimated by inspection and 
palpation. Wasted or attopWe muscles are not opIv smal lw. but a lso softer a nd 
m ore flabby th an n ormal w he n they are contract ed. When muscular wasting 
is accompanied by fibrous, as in muscular dystrophy or polymyositis, the 
muscles feel hard and inelastic. They may become shortened so it is dilBcult to 
stretch them passively to a normal degreo — con rrarturrs . Contractures may also 
occur as a 'result of prolonged hypertoniarin a group of muscles. 

Muuular atropfy is not only caused by neurological disorders. Gencralired 
muscular wasiin^s seen in cachexia, of any cause. Localized muscle atrophy 
may be due to injury or disease of a joint; this occurs^ for example, in the 
g uadricerw in pa tienis-wiih diseases nf jhe knee. In such instances strength is 
well preserved in relation to the degree of muscular wasting. Some patients 
with muscular dystrophy develop large muscles ( pieudo-^pmrb p^) due to 
pathological changes in the' muscles ihem^lvcs. i he calves, buttocks and 
infraspinati are particularly a/fected. These enlarged muscles are strikingly 
weak in spite of their size. True hypertrophy of muscles occurs in response to 
continued excessive work loads as in certun occupations , or followin g athleti c 
traini ng. It may also 'occur in certain myotonic disord ers. 

Tone of muscles 

Muscular tone is a state of tension or contraction found in healthy muscles. An 
increase in tone is called and a diminution hvMtonta . The degree of 

tone is estimated by handling the limbs and moving them passively at their 
various joints. The maintenance of tone is de p endpnt on a spinal re^flex arc. 
Afferent fibres from the primary and secondary endings of the muscle spin3Ies 
enter the spinaLcoeduand synapse wkh the anterior horn cells, from which 
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. 10.15 Muscular atrophy due to facio* 
' scapulo-humera) muscular dystrophy Note 
ihe auuphy of the luob and shoulder muscles, 
c5[^ially the biceps and deltoids Thmmngof 
the thigh musculature can be recognized even 
through the trousers. 

-4 


efferent fi bres a rise and pass to the muscl es. Tone is diminished or lost if this 
reflex arc is damaged. Hypotonta therefore occdrs in lower motor neuro ne 
l esions, in lesions of the aiiercni^nsory pathways, as In tabes, and in cere- 
bellar disease, in which suprasegmental mechanisms are abnormal. Tone may 
be reduced in sleep and by certain drugs. 

Muscle tonelsmamiy reflated by corticospinal and extrapyramidal path- 
ways. Hy^ertotm following lesions of the TOrticospinal system (upper motor 
neurone lesions) is termedi^OH^'O'- Spasticity is a term which should only be 
used to describe a state of increased tone which is of‘ clasp-knife ’ type when the 
limb is fairly rapidly flexed or extended. These are the lengthening and 
shortenings reactions described by Sherrington . Spasticity is therefore a form 
of rigidity which is streich sensitive. Morrover U can usually be shown that the 
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Fig. 10.16 Farkinwa't <]u«3s« Th« left hand is held panJaUy flexed and iibrnebDe. This has 
resulted in slight oedema of the skin of she hand causing the {hints end tendons to appear 
indistinct Since the hand is not used, its venous feturo is not as pronuneDr as on the other side 

degree of increased tone developed duringany given passive stretch is vxlocity- 
dependent, i.e. il_^roportional to thes.peed of the applied stretch. Spaslicif}’ 
d ue to c t;rebral oTSrarn stem lesions has a charac te ristic distribution show n by 

typical p^tute of th e'Untbs iiTsuch patie nts. The upper limbs are held in 
flexrofi ~arrd~the lower lim bs in extension with_t he feet i n plantar flexion 
(p hysiological exte nsion!. j['hus i n- the arms the flexor mu^cle£ ~are~niainly 
involved, bu t in ihelcgs the exte nsor mliscles are predominantly atleci^. This 
distribution is most evident in the erect posture, and may even be reversed if 
the patient is placed head down. 

H\t>eTtoma resulting from disease of the ^asal ganglia is tenned extra- 
pyrawidot ngidify . The resistance to passive movement is regularly or Irregu* 
larly^ariable’and is aptly described aslike a lever rubbing on the teeth of a 
cog wheel (coetvheel nsidttv ). It can usually be enhanced by asking the patient to 
contract another muscle, e.g. to clench his fist on the opposite side (Jend- 
rassjjc^smanoeuvre). In the commonest extrapyramidal disorder, Park inson’s 
disease, the hypertonia is accompani^ hy a general attitude of flexion of th e 
limbs and trunk. This type of rigidity is often accompanied by oiineng, a 
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tendency for the patient not to spontaneously move the affected limb or part of 
the body. ParWnson himself termed this ‘a peculiar disinclination to move’ 
(Fig. 10.16)7 Sometimes a plastic type of rigidity is found in^ which the 
resistance developed to passive movement is uniform during all phases of the 
applied movement. This is often referred to ns paratonic ngufi'ry or ‘Gegen- 
halien' . It is found in catatonic states and in patients witn cloudedorcontused 
“cSniciousness from any cause, especially dementia. It should not be regarded 
simply as evidence of ‘lack of co-operation’. Its physiological basis is unknown. 
In hysterical rieiditv the resistance to passive movement increases in proportion 
to the eHoTi applied by the examiner. The increased resistance is usually 
developed in a characteristically jerky fashion. 

When the muscles are hypotonic^ there is little or no resistance to passive 
movement of the limb and when handled or shaken the unsupported part flops 
about inertly. Hypotonic muscles are abnormally soft to palpation. The out- 
stretched hypotonic upper limb may assume an abnorm^ posture, as in 
cerebeHar disease or chorea. It is hyperexfended at the elbow, the forearm is 
overpronated, the wrist flexed, and the fingers hyperextended at the meta- 
carpophalangeal joints. 


Strength of muscles 

Much the quickest and most reliable method of making a quick or preliminary 
assessment is*to watch the patient walki ng, jumpin g, h opping , st anding up 
from l ying and sittin g positions, and d ressin g or undressi ng. These move- 
ments require proximal and distal strength and coordination of a considerable 
degree and much can be learnt by observing them carefully. The strength of 
individual muscles can then be assessed more formally. Each movement made 
during this assessment is tested by comparison with the examiner’s own 
strength or by co mp arison w'i^^^vha^ KeTudges to be normal in a person of 
comparable build to the patiy t. It therefore requires practice and experience. 
Very simple requests produce better results than long explanations: a demon- 
stration or. gesture is often more effective than any verbal explanation. 
Remember that mo st pallets ha ve no knowledge of anatomy. 


Testing the muscles of the upper limt^ 

Abductor poUicisJbrevis Thisjs an important muscle (see Fig. 10. 17) as it is 
supplied by the median nerve, wmch is commonly damaged by compression in 
the carpal tunnel at the wrist (carj^ tunnel syndrome). The patient is asked to 
abduct his thumb in a plane at right angles to the palmar aspect of the index 
finger, against the resistance of the examiner’s own thumb. The muscle can be 
seen and felt to contract. 

Opponens poUicis Ask the patient to touch the tip of his little finger with the 






Fig. 10.18 Left ulnar nerve palsy showing marked atrophy of the left first dorsal interosseous 
muscles and flexion of the little fuiger. The right hand is normal 

point of his thumb. OpFwse the movcmcm with your thumb or index finger. 

First dorsal interosseous (see Fig. 10.18) Ask the patient to abduct his 
index finger against your resistance. 

Interossei and lumbricals Test the patient’s ability to flex his metacarpo- 
phalangeal joints and to extend the distal interphalangeal joints. The interossei 
also adduct and abduct the fingers. When these muscles are paralysed and 
power is retained in the long flexors and extensors of the two fingers, as in ulnar 
nerve palsy, a ‘claw-hand’ deformity is produced. The first phdanges are 
overextended and the distal two are flexed. TTie fingers are slightly separated 
(Fig. 10.17). 

Flexors of the fingers Ask the paiicm to squeeze your fingers. Allow him 
to squeeze only your index and middle fingers - this is sufficient to assess 
. strength of grip without his painfully crushing your fingers. 

Flexors of the wrist. Ask him to bring the tips of his fingers towards the 
from of the forearm. 
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Extensors of the wrist Ask the patient to make a fist, a movement which 
results in firm contraaion of both the flexors and extensors of the wrists, and 
try to forcibly flex the wrist against his effort to maintain his posture. It should 
be almost impossible to overcome the wrist extensors of a healthy roan or 
woman. The wrist flexors can be similarly tested. 

Slight weakness of the extensors of the wrist may be elicited by asking the 
patient to grasp something firmly In his hand. If the extensors are weak the 
wrist becomes flexed as he does so, because the flexor muscles are then stronger 
than the extensors. 

Weakness or paralysis of the extensors of the wrist as in radbl nerve palsy 
leads to xuriit-drop. 

Brachioradialis Place the arm midway between the prone and supine posi- 
tions; then ask the patient to bend up the forearm, whilst you oppose the 
movement by grasping the hand. The muscle, if healthy, will be seen and felt 
to stand out prominently at its upper pan. 

Biceps Ask the patient to bend up the forearm against resistance, with the 
forearm in full supination. The muscle will stand out clearly. 

Triceps Ask the patient to straighten out his forearm against your resistance. 

Supraspinatus Ask the patient to lift his arm straight out at right angles to 
his side. The first 30* of this mo%'ement is carried out by the supraspinatus. 
The remaining 60* is produced by the delioid. 

Deltoid The anterior and posterior fibres help to draw the abducted arm 
forwards and backwards respectively. The middle fibres abduct the shoulder 
(see ‘Supraspinatus’). 

Infraspinatus The patient is asked to tuck his elbow into his side with the 
forearm flexed to a right angle. He is then asked to rotate the limb outwards 
against the examiner’s resistance, the elbow being held against the side 
throughout. The muscle can be seen and felt to contract. 

Pectorals Ask the patient to stretch his arms out in front of him , and then to 
clap his hands together while the observer endeavours to hold them apart. 

Serratus anterior When this muscle is paralysed the scapula is ‘winged’, the 
vertebral border projecting. The patient is unable to elevate his arm above a 
right angle, the deformity becoming more apparent as he tries to do so. 
Pushing forwards with the hands against resistance, such as a wall, also brings 
out the deformity. 
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Latissimus dorsi The patient is asked to clasp his hands behind his back 
while the observer, standing behind the patient, offers passive resistance to the 
downward and backward movement; alternatively the two posterior axillary 
folds can be felt as the patient coughs. 


Testing the muscles of the trunk 

Weakness of the muscles of the abdomen is shown by the patient’s inability to 
sit up in bed from the supine position without the aid of his arms. Babinski^s 
'rising up sign* consists in making the patient lie on his back with the legs 
extended and rise up without using his hands. In spastic paralysis of a leg the 
affected limb will rise first, but in hysterical paralysis this does not occur. 

Paralysis of a portion of the anterior abdominal wall can be detected by the 
displacement of the umbilicus that occurs when the patient attempts to lift up 
his head from the pillow against resistance. With paralysis of the lower 
segment the umbilicus moves upwards, but when the upper segment is affect- 
ed the umbilicus is pulled downwards, TTiis is sometimes known as Beeifor's 
sign: it is a useful sign since it may indicate the level of a lesion in spinal cord 
disease. 

To test xhierectorspinae and musclesofthe back, make the patient lie on his 
face and try to raise his head from the bed by extending the neck and back. If 
the back muscles are healthy, they will be seen to stand out prominently during 
this effort. 

The method ofdetcctingparalysisofthed/opfcrogm isdcscribed on p. 191. 
The upper part of the trapezius is tested by asking the patient to shrug his 
shoulders white the observer tries to press them down from behind. Its lower 
part can be tested by asking him to approximate the shoulder blades. 

The cranial musculature is describe on p. 296. 


Testing the muscles of the tower limb 

The intrinsic muscles of the foot cannot be easily examined . When the in rerossei 
are weakened or paralysed a ‘claw-foot’, analogous to the ‘claw-hand’, may 
develop. A similar deformity may develop inpatients with spastic hemiparesis 
of very long duration; this is due to a form of dystonia and not to muscular 
weakness. 

Dorsiflexion and plantar flexion of the feet and toes are tested by asking the 
F>atient to elevate or depress the part against resistance. 

Extensors of the knee Bend up the patient’s knee, and then, pressing with 
your hand on his shin, ask him to tty to straighten it out again. 

Flexors of the knee Raise the leg up from the bed, supporting the thigh with 
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your left hand and holding the ankle with your right. Then ask the patient to 
bend his knee. 

Extensors of the hip The knee being extended, lift the patient’s foot off the 
bed, and ask him to push it down against your resistance. This is normaily a 
very strong movement and should be impossible to overcome. 

Flexors of the thigh With the leg extended ask the patient to raise his leg off 
the bed against resistance. Ahemaiivcly the related movement of flexion of the 
thigh, with the thigh already flexed to a right angle, can be tested. 

Adductors of the thigh Abduct the limb and then ask the patient to bring It 
back to the midline against resistance. 

Abductors of the thigh Place the patient's legs together and ask him (o 
separate them against resistance. 

Rotators of the thigh With the lower limb extended on the bed, ask the 
patient to roll it outwards or inwards against resistance. 

Grading of weakness 

The Medical Research Council Scale is usually used to grade muscle weakness; 

Grade 0 Complete paralysis 
Grade 1 A flicker of contraction only 

Grade 2 Power detectable only when gravity is excluded by appropriate 
postural adjustment 

Grade 3 The limb can be held against the force of gravity, but not against the 
examiner’s resistance 

Grade 4 There is some degree of weakness, usually described as poor, fair or 
moderate strength 
Grade S Normal power is present 

Patterns of weakness 

The term kemiplegia is applied to aconditton in which there is paralysis of one 
side of the body, especially of the arm and leg, and usually also of the face 
(facio-brachio-CTvral ketntparesii). The term crossed paralysis refers to paralysis 
ofipsilateral cranial musculature witha contralateral hemiparesis; it is a sign of 
brain stem disease. The term paraplegia is applied to a paralysis of both legs; 
the term monoplegia to a paralysis of one hmb, which may be the arm (brachial 
monapUgia) or the leg (crural monoplepa). In quadriplegia all four limbs are 
weak. 
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In weakness due to icoriicoipinalletionf as in spastic hemiparesis, weakness 
is usually particularly evident in the leg in hip flexion and in dorsiflexion of the 
foot; in the arm in shoulder abduction/extension and in dorsiflexion of the 
wrist; and in the face, in a supranuclear distribution. The face and arm, or the 
leg, may be particularly involved. Slowness and clumsiness of rapid, fine 
finger movement is often a feature. Antagonistic movements, such as hip 
extension, and plantar flexion of the foot, are strikingly less involved in the 
early stages of corticospinal w’eakness. The characteristic pattern of weakness 
in this clinical syndrome is thus of great value in diagnosis. 

The detection of hemiplegia in a patient who is comatose may be difficult. 
However, if the paralysis is of recent onset, one can usually detect hypotonia in 
the paralysed limbs. If the arm, for example, is raised from the side and 
allowed to drop, it falls, if it is paralysed, as if it did not belong to the patient; 
the sound arm also falls, but not in such an utterly limp fashion. The face is 
asymmetrical, the angle of the mouth more open on the paralysed side, and the 
affected cheek moves loosely outwards and inwards with respiration. The 
abdominal and tendon reflexes may be absent on both sides, but an extensor 
plantar response can usually be obrained on thehemiplegic side (see ‘Reflexes’, 
p. 326). 


Myasthenic weakness 

In myastkenia gravis, weakness, which commonly affects the external ocular 
and bulbar muscles more than the rest of the skeletal musculature, is character- 
istically exacerbated or provoked by repeated contraction of the affected 
muscles. The degree of detectable weakness therefore varies during the course 
of the day. This is referred to as myasthenic weakness. In the myasthenic 
syndrome (Eaton-Lambert syndrome) there is weakness initially, but during 
contraction of a muscle or movement an increase in strength occurs at first, 
followed by weakness if exertion is continued. 


Myotonia 

In certain musculardisorders, of which dyjtropfttamyotonico is the best known, 
relaxadon following contraction of a muscle is impaired. The phenomenon is 
most evident when the muscles are cold and it is therefore often best demon- 
strated in the hand. Ask the patient lo grip your hand firmly and then to let go 
suddenly. His grasp is maintained for a moment and then is slowly and 
gradually released. Myotonia can be demonstrated in the tongue and in other 
muscles, e.g. the thenar eminence, by lighdy striking the muscle with a small 
patellar hammer. A dimple of contraction appears and relaxes only slowly. 
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Reflexes 

Tendon reflexes 

If ihe tendon of a lightly stretched muscle is struck a single, sharp blow with a 
soft rubber hammer (thus suddenly stretching the muscle and exciting a 
synchronous volley of afferent impulses from the primary sensory endings of 
the muscle spindles in the stretched muscle), the muscle contracts briefly. This 
is the monosynaptic stretch reflex. It isa test of the integrity of the afferent and 
efferent pathways, and of the excitability of the anterior horn cells in the spinal 
segment of the stretched muscle. Properly performed, examination of the 
tendon reflexes offers a reliable and reproducible method of assessment of this 
system of neurones and their higher connections; it is therefore very important 
to become skilled in the techniques for eliciting these reflexes. 

Always use the same type of hammer; always examine these reflexes in the 
same manner, standing on the same side of the bed; always make sure the 
patient is warm and comfortable; and reassure him that the hammer is soft and 
not an offensive weapon. When examining the tendon reflexes in the legs, care 
taken to allow the patient’s genitalia to be properly covered is repaid by more 
easily eliciiable reflexes. The patient should be asked to relax or to ‘let the 
muscles go to sleep’. 


Knee jerk The patellar hammer derives its name from its invention as an 
instrument for eliciting this reflex, the first tendon reflex to become a regular 
part of (he neurological examination. The knee jerk consists of a contraction of 
the quadriceps when the patellar tendon is tapped. The spinal segments 
concerned are the 2nd, 3rd and 4(h lumbar. It is best tested with the patient 
supine. The examiner’s hand is passed under the knee to be tested and placed 
upon the opposite knee; the knee to be tested rests on the dorsum of the 
observer’s wrist. The patellar tendon is struck midway between its origin and 
insertion. Following the blow there wUl be a brief extension of the knee from 
contraction of the quadriceps. The reflex can sometimes be more easily elicited 
with the patient sitting up, his legs dangling freely over the edge of the bed. 

The briskness of the knee jerk vanes greatly in dilTereni individuals. In 
health it is hardly ever entirely absent. Sometimes, as in the case of the other 
tendon reflexes, it cannot be elicited without applying reinforcement (Jend- 
rassik's manoeuvre). This is done by asking the patient to make some strong 
voluntary muscular effort with the upper limbs; for example to hook the 
fingers of the hands togelhcx and then to pull them against one another as 
hard as possible, or to make a fist with the ipsilateral hand. While he is doing 
this, a further attempt is made to elicit the knee jerk. Reinforcement acts by 
increasing the excitability of the anterior horn cells and by increasing the 
sensitivity of the muscle spindle primary sensory endings to stretch (by in- 
creased gamma fusimotor drive). 
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Ankle jerk Place the lower limb on the bed so that it lies everted and slightly 
flexed. Then, with one hand, slightly dorsiflex the foot so as to stretch the 
Achilles tendon and, with the other hand, strike the tendon on its posterior 
surface. A sharp contraction of the calf muscles results. This reflex can also be 
conveniently elicited when the patient is kneeling on a chair. It depends upon 
the 1st and 2nd sacral segments. 

Triceps jerk Flex the elbow and allow ibcforearm to rest across the patient’s 
chest. Tap the triceps tendon just above the olecranon. The triceps contracts. 
The reflex depends upon the 6th and 7th cervical segments. Care must be 
taken to strike the triceps tendon and not the belly of the muscle itself. All 
muscles showa certain amount of irritability to direct mechanical stimuli; but 
this is a direct response, not a stretch reflex. 

Biceps jerk The elbow is flexed to a right angle and the forearm placed in a 
semipronated position; the examiner then places his thumb or index finger on 
the biceps tendon and strikes it with the patellar hammer. The biceps con- 
tracts. The 5th and 6th cervical segments of the cord are concerned. 

Supinator jerk A blow upon the styloid process of the radius stretches the 
supinator causing supination of the elbow. This reflex depends on the 5ih and 
6th cervical segments. 

With lesions at this level the supinator reflex or biceps reflex may be lost 
but, when it is tested, brisk flexion of the fingers is seen. This phenomenon is 
known as inversion of the reflex and it is evidence of hyperexcitabUity of the 
anterior horn cells below the C5/6 level. The responsible lesion is in the C5/6 
spinal segments. 

Jaw jerk Ask the patient to open his mouth, but not too widely- Place one 
finger firmly on his chin and then tap it suddenly \vith the other hand as in 
percussion. A contraction of the muscles that close the jaw results. TTiis jerk is 
sometimes absent in health and is increased b upper motor neurone lesions 
above the trigeminal nerve nuclei. 

Clonus The phenomenon of clonus is often elicitable when the tendon 
reflexes are exaggerated as a result of a corticospbal lesion. 

Ankle clonta: bend the patient’sknecsligbllyandsupportiiwithonehand, 
grasp the forepart of the foot with the other h^d and suddenly dorsiflex the 
foot. The sudden stretch causes a brief reflex contraction of the calf muscles, 
which then relax; contmued stretch causes a regular oscillation of contraction 
and relaxation which is called clonus. SmtaiTted clonus is abnormal, and is 
evidence of an upper motor 'neurone lesion. It is then always associated with 
bereased tendon reflexes (hyperreflexia) and an extensor plantar response. 
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Unsustained clonus may occur in healthy persons, particularly in those who are 
very tense or anxious; in these subjects the plantar responses arc flexor. 

Grading the reflexes 

The tendon reflexes may be graded; 

0 Absent 

1 Present (as a normal ankle jerk) 

2 Brisk (as a normal knee jerk) 

3 Very brisk 

4 Clonus 

Abnormal tendort reflexes 

The tendon reflexes arc diminished or absent with lesions affecting the afferent 
pathways, the anterior horn cells themselves, or the efferent pathways (lesions 
of the lower motor neurone). For example, in tabes dorsalis the posterior roots 
are affected; in poliomyelitis the anterior horn cells are diseased; and in most 
peripheral neuropathies both the efferent (motor) and afferent (sensory) nerve 
fibres are abnormal. In all these conditions tendon reflexes may be absent. 

Hyperreflexia occurs with upper motor neurone lesions at all levels above 
the anterior horn cells. It may also occur with anxiety or nervousness, in 
thyrotoxicosis and as a manifestation of tetanus. Hyperreflexia is therefore 
only of pathological significance if it Is asymmetrical or if it is associated with 
other signs of an upper motor neurone lesion. 

In cerebellar disease the reflexes may have a charactcristicpemfular quality. 
This is clearly evident only when there is a severe cerebellar ataxia and it is not 
a sign of diagnostic importance. It may be considered a manifestation of 
hypotonia. 

In myxoedema both the eontraaion and relaxation phases of the tendon 
reflex may be prolonged. This is sometimes called, somewhat confusingly, 
a myownk rejlex. It is also found in hypothermic patients. The relaxation lime of 
the ankle jerk can be estimated by simple observation with surprisingaccuracy 
in relation to the normal, and is a sensitive and reliable clinical index of 
hypothyroidism. 


Superficial reflexes (Table 10.4) 

The plantar reflex Assessment of the plantar reflex is of great clinical 
importance; it is an objective response which can be easily compared by 
various observers. To elicit it the muscles of the lower limb should be relaxed. 
The outer edge of the sole of the foot is stimulated by gently scratching a key or a 
stick along it from the heel towards the little toe and then medially across the 



Table 10.4 Chief supedkut tefiexes of spinal origin 
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metatarsus. In healthy adults even a slight stimulus produces a contraction of 
the tensor fascia lata, often arcompanied by a slighter contraction of the 
adductors of the thigh and of the sartoiius. With a slightly stronger stimulus, 
flexion of the four outer toes appears, which increases with the strength of the 
stimulus till all the toes ere flexed on the metatarsus and drawn together, (he 
ankle being dorsiflexed and inverted. This is called the flexor plantar retponse. 
With still stronger stimuli withdrawal of the limb occurs. The plantar reflex is 
never completely absent in healthy subjects. 

An abnormality in the plantar response in lesions of the corticospinal 
system was first described by Babinskl. This abnormal response, Babinski’s 

extenrorplon/arrerponfe, replaces the normalfiexor plantar response; it is found 
only in patients with corticospinal tract lesions and is thus a pathognomomc 
feature of an upper motor ticurone lesion. In the extensor plantar respOQM 
dorsiflexion (extension) of the great toe precedes all other movement. It is 
followed by spreading out and extension of the other toes, by dorsiflexion of 
the ankle, and by flexion of the hip and knee. 

This abnormal response is called the extensor jSlantar response because the 
movement of the toes is in extension according to anatomical terminology. 
Nonetheless it is important to recognize that the extensor plantar response is, 
in reality, part of the nociceptive flexion withdrawal response described in the 
decerebrate preparation by Sherrington. Like the normal flexor plantar res- 
ponse, the extensor plantar response is best elicited from the outer edge of the 
sole of the foot; more medial stimuli usually elicit flexion as part of the grasp 
response, itsclfa different phenomenon. In major corticospinal lesions the area 
from which the extensor plantar reflex can be elicited (receptive field) enlarges, 
spreading first inwards and over the sole of the foot, and then upwards along 
the leg to the knee or even higher. For this reason extension ofthe great toe, 
generally associated with some dorsiflexion of the foot, can sometimes also be 
obtained by squeezing the calf or pressing heavily along the inner border of the 
uhia(ppptnheim’ssign),othy pinchingihc calcaneus tendon (C/orrfon’rrr/lex). 

In adults, the extensor plantar response occurs with disease involving 
corticospinal pathways, but in children below the age of one year the extensor 
response is the normal response. The flexor response appears in the subse- 
quent 6-12 months as myelinationofthecorticospinal pathways is completed. 

Flexor spasm may occur during testing of the plantar reflex. These consist 
of an exaggerated extensor plantar response, the whole limb being suddenly 
drawn up into flexion and the large toe extended. This is the fully developed 
human counterpart of Sherrington’s nociceptive flexion withdrawal response. 
It Is common in spinal cord dis«isc and in some patients with bilateral upper 
motor neurone lesions at a higher level. Flexor spasms are often particularly 
severe in the presence of posterior column disease (as in multiple sclerosis or 
subacute combined degeneration), or when there is a constant stimulation of 
small unmyelinated fibre input to the spina! cord, as in the presence of 
bedsores or urinary tract infenion in a patient with a cord lesion. Extensor 
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spasm y conversely, are more likely to occur in patients with corticospinal tract 
lesions when posterior column function is normal. 

Superficial abdominal reflexes These are elicited with the patient lying 
relaxed and in a supine position, with the abdomen uncovered. A light stimu* 
lus, such as a key or a thin wooden stick, is passed across the abdominal skin in 
the plane of the dermatome from theouicr aspect towards the midline. A ripple 
of contraction of the underlying abdominal musculature follows the stimulus. 
These reflexes are absent in upper motor neurone lesions above their spinal 
level. In disease of the thoracic spine they may indicate the segmental level of 
the lesion by their absence below this Iwcl. 

It is often impossible to elicit abdominal reflexes in anxious patients, in the 
elderly or obese, and in multiparous women. 

Comeal reflex See p. 308. 

Palatal reflex See p. 314. 


Sphincteric reflexes 

These are the reflexes concerned with swallowing, micturition and de> 
faecation. They depend upon complex muscular movements excited by in> 
creased tension in the wall of the viscus concerned, and involve both unstriated 
and striated muscles. 

Ascertain from the patient whether there is any difflculty in swallowing 
(dysphagia), noting especially whether there is any regurgitation of food 
through the nose. As a rule patients with neurological disorders causing 
dysphapa complain of difficulty in sn’allowing liquids, whereas those with 
mechanical oesophageal obstruction complain they cannot su’allow solids. 

Defaecatton The patient should be questioned as to any difliculty and as to 
The presence of rectal and anal sensation. Incontinence of faeces should be 
noted. 

The reflex action of the voluntary anal sphincter may be tested by intro- 
ducing the lubricated gloved finger into the anus and noting whether contrac- 
tion of the sphincter occurs with normal force, whether it is weak or paralysed, 
or whether any spasm is excited. The activity of the reflex may also be tested by 
gently pricking the skin on cither side near the anus. A brisk contraction of the 
sphincter should immediately occur— the ami reflex. In addition, the anal 
sphincter normally contracts briskly in response to a sudden cough— the coagft 
reflex. 

Micturition The patient should be asked whether there is any difficulty in 
coniroUing or initiating micturition and whether bladder and urethral sensa- 
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lion arc norinal. Retention and incontinence or urgency of micturition should 
be noted. 

Incontinence in neurological disorders may be due to overilbw from an 
atonic distended bladder in which sensation lUs been lost. In this case the 
bladder will be enlarged to palpation or percussion and suprapubic pressure 
may result in the expulsion of urine from the urethra. Incontinence may also be'* 
due to reflex mienmtwn, occuning either at regular intervals as the bladder 
partially fills, or precipitately and unexpectedly in response to a sudden noise, 
to movement or to exposure to cold. 


Coordinotlon of movemont 

By coordination is meant the smooth recruitment, interaction and cooperation 
of separate muscles or groups of muscles in order to accomplish a definite 
motor act. If such coordination is imperfect, motor performance becomes 
difficult or impossible and ataxia h said to be present. 

The coordination of groups of muscles is a function of various factors, 
among which are the afTerent impulses coming from the muscle spindles and 
joint receptors, cerebellar function and the slate of tone of the muscles. When 
ataxia is present it is not always easy to say which of these factors is at fault. The 
moinments that constitute a motor act can be controlled and directed by 
vision, but sight itself is not concerned in the coordination of most normal 
movements, ^en, however, there is loss of the se'nse of position of a limb or 
joint, the sensory defect may be compensated for by vision, and the disturb- 
ance of movement may become apparent only when the eyes are closed or the 
patient is in the dark. Such ataxia occurs typically in tabes dorsalis, when 
position sense is diminished or lost in the lep. Before ataxia can be asenb^ 
solely to cerebellar disease, therefore, it is important to ascertain whether joint 
position sense is impaired or not. Proximal weakness may mimic cerebell^ 
ataxia, but this can usually be distinguished easily when muscular strength is 
tested. 


How to test coordination 

In the upper limbs Ask the patient to touch the point of his nose first with 
one forefinger and then with the other; or ask him to touch first his nose, then 
your forefinger with his index finger. If he performs these movements 
naturally and without making random errors, coordination is normal. He 
should then be asked to perform the same actions with his eyes closed; any 
additional irregularity indicates that there must be impairment of position 
sense in the limb. 

A special and very useful sign of cerebellar ataxia is dysdtadocIwhruHa', it 
consists of impaired ability to execute rapidly repeated movements. The patient 
is asked to flex his elbows to a right an^e and then alternately to supinate and 
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pronate his foreanns as rapidly as possible ‘as though screwing in a light bulb*. 
All normal persons can do this very rapidly but usually slightly less rapidly 
with the non-dominantleft than with the right arm. When dysdiadochokinesia 
is present the movements are sIow» awkward and incomplete, and often 
become impossible after a few attempts. In addition, the rhythm of the 
movement is characteristically irregular. The sign can also be elicited by asking 
the patient to tap the examiner’s palm with the tips of his fingers as fast as 
possible. Minor degrees of ataxia can then be both felt and heard. 

It is often useful to watch the patient dressing or undressing, handling a 
book or picking up pins, since these more complex and more practised 
everyday movements offer a very sensitive way of assessing coordination. 

In the lower limbs If the patient is able to walk, a good test of lower limb 
coordination consists of asldng him to walk along a straight line. If inco- 
ordination is present he will soon deviate to one side or the other. Watch 
particularly for unsteadiness as he turns to walk back towards you. The test is 
made more difficult by asking the patient to 'tandem walk’ along a line drawn 
on the floor, like a tightrope walker, placing the heel of one foot immediately 
ad;acert to the toe of the one behind. 

If he cannot walk, ask him, as he lies in bed, to lift one leg high in the air, to 
place the heel of this leg on the opposite knee and then to slide the heel down 
his shin towards the ankle. In cerebellar ataxia a characteristic, irregular, side 
to side series of errors in the speed and direction of movement occurs. The test 
should be performed vnih the eyes open. A similar test is to ask the patient to 
draw a large circle in the air with his toe or forefinger. The circles should be 
draivn smoothly and accurately. 

Romberg’s sign is a test for loss of position seme (sensory ataxia) in the legs; it is 
not a test of cerebellar function. The patient is asked to stand with his feet close 
together, and, if he can do this, he is then asked to close his eyes. If Romberg’s 
sign is present, as soon as his eyes are closed he begins to sway about or may 
even f^. The essential feature of the sign is therefore that the patient is more 
umteady standing xvith his eyes closed than when th^ are open. With defective 
position sense in the legs, as in tabes dorsalis or sensory neuropathy, the 
patient is unable to maintain his posture without the aid of vision. Patients with 
labyrinthine lesions or with cerebellar ataxia show little or no increase in 
instability in this test. 

Gait 

Analysis of a patient’s gait is of major importance in diagnosis. The legs should 
be adequately exposed and free of constricting clothing such as a dressing 
gown. The feet should be bare. The patient is asked to walk away from the 
observer, to turn round at a given point and then to come towards him again. 
The points to be noted are: 

1 Can the patient walk at all? If be can: 
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classified as tremors. The tremor of anarvo' is usually fine and rapid, but it may 
be coarse and irregular. The tremor found in tf^ioxicons is characteristically 
rapid. Coarser distal tremor, oflen exaggerated in awkward postures, as wbea 
the outstretched fingers arc held pointing at each other in front of the patient’s 
nose and usually relieved to some extent during movement, occurs as a fatnilial 
disorder— ienign esuniial irmor. TTiis tremor is often coanc, but usually 
irregular, and it is present both at rest and during movement. It must therefore 
be distinguished from parkinsonian and cerebellar tremors. The latter is 
present only during movement ^in^^n^ton treirurr) and the former is accom- 
panied by signs of extrapyramid^ disease. Senile tremor is similar to benign 
essential tremor. Hysterical tremor tends to involve a limb or the whole body 
and it is characteristically worsened by the examiner’s attempt to control it. 

The tremor of parkinsonism is usually easily recognizable. It consists of a 
rapid, rhythmic, alternating tremor, predominantly in flexion/extension but 
often with a prominent rotary component between finger and thumb (pill- 
rolling tremor). More proximal muscles may be involved, and the Ups and 
tongueare frequently affected. The tremor is invariably more severe in the arm 
than in the leg. It is often strikin^y unilateral and is associated with other 
symptoms and signs of extrapyramidal disease, such as hypokinesia, cogwheel 
rigidity, postural abnormaiiiies and gait disorder. 

Athetosis 

Athetosis is a writhing movement, usually more pronounced in distal than in 
proximal muscles, in which the play of movement is very complex. It often 
seems to consist of a relatively constant interartion between two postures, 
those of grasping and avoiding (see p. 28 1). The fingers are alternately widely 

extended, the arm following into an extended, abducted and cxtcmallyroiated 

posture, and then the fingers clench, often trapping the thumb in the palm, 
and the limb flexes slightly and rotates internally. In very severe fonns of t^ 
disorder, as for example in dystonia mascuiorum dejormans (torsion dystonia) 
the trunk and axial musculature is also affected and the patient may scarcely be 
able to stand. 

Athetosis may be unilateral or generalized. The latter form is usually associ- 
ated with degenerative disease of the basal ganglia. Very rarely it may occur as a 
paroxysmal phenomenon. 


Chorea 

The word means ‘a dance’. The involuntary movements are brief, fluid and 
often difficult, at first, to discern. Ordinary voluntary movements, such as 
walldng or picking up a cup amf saucer, may be embellished with smooth, 
rapid extra litde flourishes of movement. Muscular tone is often decreased. 
The outstretched upper limbs may assume a hyperpronated posture and litde 
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flicks of movement of the digits or wrist may occur. At rest the patient appears 
‘fidgety’ and ‘unable to sit still’. The movements often appear less obvious 
during voluntary movement, and are increased by agitation or nervousness. 
Chorea occurs as part of an inherited presenile dementia (Huntington’s chorea), 
associated with rheumatic fever (Sydenham^s chorea) and rarely in pregnancy 
and after certain drugs (phenothiazines). It may also occur with other systemic 
diseases, e.g. thyrotoxicosis and systemic lupus erythematosus, and in old age 
(senile cltorea). Unilateral chorea may occur with deeply placed lesions in one 
hemisphere. 


Dyskinesia 

The word dyskinesia is particularly used to describe phenothiazine-induced 
involuntary movements, which predominantly affect the pharyngeal and facial 
peri-oral musculature, and l^dopa-induced axial torsional movements, 
although similar movements occur In choreo-athetoid and dystonic patients 
not previously treated with these drugs. 


Dystonia 

This word is used to describe zrt abnormally maintained posture, ofxtn associated 
with a plastic rigidity. The dystonias are closely related to choreo-athetosis 
(dystonic movements), but the term can also be used to describe the flexed 
posture of Parkinson’s disease (flexion dystonia) or the hemiplegic posture 
(hemiplegic dystonia). The abnormal posture varies in relation to different 
circumstances; for example, it is often relieved by lying or by standing in 
contact with a wall. 


Hemiballismus 

This is a characteristic involuntary roovemeni , almost in^'ariably unilateral and 
affecting the arm more than the leg, in which the limb is flung rapidly, and 
often with great force, from full extension into abduction and external or 
internal rotation. The movements may be so violent as to result in serious 
injury to the limb, and in loss of weight. The disorder is associated with lesions 
in the region of the subthalamic nucleus. 


Torticollis 

Spasmodic torticollis consists of a jerky or maintained rotational and abducted 
posture of the neck. It is a form of dystonia. It can often be partially controlled 
by the patient by certain postural adjustments, e.g. touching the chin with the 
index finger. 
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Tics 

These are simple, normal movements which become repeated unnecessarily to 
the point that they become an embarrassment or a source of, or reaction to, 
psychiatric problems. In contrast to the other involuntary movement dis- 
orders, they can be readily imitate. Head nodding is a common example. 

Myokymia 

This is a persistent twitchy and often rhythmical movement of the peri-orbltal 
muscles. It may occur as a berugn phenomenon in fatigued or anxious people. 
It is sometimes due to lesions in the facial nerve or its nucletis. 


Metabolic flap fasterixis) 

An irregular, abrupt, brief loss of posture, especially evident in the out- 
stretched hands or tongue occurs in decompensated hepatic failure {hepatic 
flap) and in other metabolic disorders, c.g. uraemia, poisoning with hypnotic 
drugs, and in respiratory failure. 

Tetany 

Tetany, commonl y due to h ypocalqemia^c al kalos is, can be recognized by the 
characteristic posture of the affect^ hand (see Ffg. 2.3). The fingers and 
thumbs arc held stiffly adducted and the hand is partially flexed at the 
metacarpophalangeal joints; the toes may be similarly aflected (e arpope dal 
t£am). Ischaemia of the affected limb, produced by a sphygmomanometer 
cuff inflated above the arterial pressure for 2 or 3 minutes, will augment this 
sign or produce it if it is not already present ( Trousseou^s ng n). Another useful 
test is to lap lightly with a patellar hammer in ihe^cpon of exit of the facial 
nerve from the skull, about 3-5 cm below and in front of the car. The facial 
muscl^ twitch briefly with each tap (Chvosiek'i sign). 


SENSATION 

The following different forms of sensation are usually tested: 

1 Tactile sensibility. This includes Ught touch and pressure, and tactile local- 
ization and discriminauon 

2 Position sense; the appreciation of passive movement 

3 JircogmtJon of the size, shape, weight and form of objects 

4 Apprectation of vibratioft 

5 Pam 

6 Temperature sense 


Sensatfon 339 


The presence or absence of any abnormal sensations should be noted. 

T^ese ‘sensory modalities’ do not necessarily represent different, discrete 
sensory functions, but rather are commonly experienced sensations in normal 
life. Perception depends on a complex physiological interaction of afferent 
input at many levels in the nervous system and, in some instances, as in the 
recognition and naming of objects, it depends also on the ability to manipulate 
the object felt. Perception of vibration, for example, docs not depend on a 
special set of nerve fibres responsible oriy for transmitting vibration sense to 
the central nervous system, but rather is a form of sensation subjectively 
similar to light touch which, in clinical practice, is found to be disturbed when 
there is a lesion of the large diameter, afferent fibres in the peripheral nerves, 
posterior columns or, more rarely, at a higher level. 

Begin testing sensation with touch and position sense. Use a pin later, when 
you have gained the patient’s confidence. Always apply the sensory stimulus 
first to an area of impaired sensation and markout its larders from the abnormal 
to the normal. The patient should readily note the sudden change to normality. 

Areas of diminished sensation should be caiefuUy, but quickly, mapped out 
so that their distribution in relation to root lesions, peripheral nerve lesions or 
lesions in the central nervous system can be studied. It is imponant to do this 
quickly, accurately and, as far as possible, without repetition. The longer the 
time spent on this the more confusing will be the result: it requires great 
concentration and co-operation from the patient and from the examiner. 

Inconsistency in the patient’s replies may be due to fatigue, poor co* 
operation, dementia or undue suggestibility. This can be checked by asking 
the patient to say ‘now’ whenever he feels the stimulus, his eyes being shutj by 
examining a related form of sensation such as temperature sense in the case of 
pinprick, or position or vibration sense in the case of light touch; or by 
exhorting the patient to be very careful to make the correct response. Never 
make much of small differences. Remember that many patients will experience 
changes in the acuteness or sharpness of a pin between the nail bed and the 
dorsum of the finger, or at about the level of the clavicle when the stimulus 
ascends the anterior chest wall. The pulp of the fingers is rather insensitive to 
pain but very sensitive to light touch and to discriminative tests such as two 
point discrimination. Vibration sense is best perceived over a bony promi- 
nence. On the whole it is better to test sensation with the patient’s eyes open 
although it is, of course, necessary to prevent the patient seeing his fingers and 
toes when testing position sense. People are usu^ly more alert and attentive 
with their eyes open than with them shut, and alertness is crucial in sensory 
testing. During most sensory testing it should not affect the result to have the 
patient actually watching the procedure. It can be a frightening experience to 
be suddenly pricked with a pin when one’s eyes are closed. Such surprises, 
which destroy a patient’s confidence in the examiner, should always be 
avoided. 
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Tactile sonsibllity 

Use a wisp of cotton wool or the tip of your index finger. Ask the patient to 
indicate whether he feels the touch, and if it feels normal. If not, how is It 
abnormal? It may be abolished or r^uced {hypoatsihesia), misperceived as a 
painful, irritating or tingling sensation (hyperaesthesia) or mislocalized. Very 
rarely there may be a delay between the stimulus and its recognition by the 
patient. Areas of diminished sensation should be carefully delineated and 
recorded. 

The ability to discriminate between nvo points is tested by the use of blunt 
dividers. The patient is asked whether he is being touched with one or both 
points. Normally 2 mm of separation of the points can be recognized as two 
separate stimuli on the finger tips, and slightly wider separation on the pulps of 
the toes. This is an excellent objective sensory test which is particularly useful 
in cases of posterior column or parietal cortical lesions and in some peripheral 
nerve lesions (such as the carpal tunnel sjndrome). 

Position sonso 

Ask the paiieot to look away or shield his eyes. Explain that you will move his 
finger (or toe or elbow) up or down and ask him to tell you which way tt has 
been moved. He should be able to recognize movements of only a few degree s 
at all joints, including knee, ankle, eltMw and wrist, in addition to the more 
commonly tested fingers and toes. It is sometimes helpful to ask the patient to 
imitate with the opposite limb or digit the position of the limb or digit being 
tested. It is essential that the patient be relaxed and that he allows the limb to be 
moved passively. 

When position sense is disturbed in the upper limbs, the outstretched 
fingers may twist, rise and fall when held with the eyes closed. These involun- 
tary movements (p$eudi>-oihr(dns)occur unknown to the patient and disappear 
almost completely when the patient watches the position of lus fingers. 
Patients with defective position sense may be unable to manipulate small 
objects, fasten buttons and so on without visually observing their movements 
(sensoiy ataxia). 

The appreciation of mot’rmeni is closdy related to the sense of position and 
can be tested at the same time. GraduaUy move a digit or limb into a new 
position, with the patient’s eyes closed, and ask him to say ‘now’ as soon as he 
recognizes the movement. Note the angle through which the limb was moved. 
If the appreciation of movement is diminished , this angle is many times greater 
than tlut in a normal limb. Movements of less than 10“ can be appreciated at 
all normal joints. 

Finally test that the patient can lecf^nize the direction of the movement, 
that is, whether the joint is flexed tw extended. Patients can sometimes 
recognize the occurrence of a movement but not its direction. 
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Recognition of size, shape, weight and form 

These faculties can be tested most accurately in the hands with the eyes closed. 
To test size, place in the patient’s palm objects of the same shape, but of 
different sizes, for example small rods or matches of different length. Ask him 
to say which is the larger. The objects should be applied consecutively. 

To test recognition of shape familiar objects such as coins, a pencil, a 
penknife, scissors, etc., are placed in the hand, and the patient is asked to 
identify them or to describe their form. Loss of this faculty is known as 
aitereognosis. It may occiur, with parietal lesions, when position sense and light 
touch are normal, although there is usually some defect in these modalities. 
When astereognosis occurs with posterior column lesions, position sense, 
vibration sense and light touch are invariably profoundly disturbed. 


Appreciation of vibration 

If the foot of a vibrating tuning-fork is placed on the surface of the body the 
vibrations can be felt, provided they are suHiciently strong. This is a valuable 
test, as the ability to appreciate vibration may be lost in various diseases, as in 
tab« dorsalis, in peripheral neuritis and in posterior column disorders. A 
t unin g fork of 128 Hz (middle C) should ^ used. Vibrations of higher 
frequency are more difficult to perceive. If the patient perceives the vibration, 
ask him to say when he ceases to feel it. If the examiner can then still perceive 
it, the patient’s perception of vibration is unpaired. There is often some loss of 
vibration sense in the feet and legs in old age. 

Pafn 

Fain may be evoked either by a cutaneous stimulus, e.g. the prick of a pin, or 
by pressure on deeper structures, such as muscles or bones. Superficial and 
pressure pain should be tested separately. 

Superficial pain The point of a pin should be used as the stimulus. Care must 
be taken that the patient distinguishes between the sharpness of the point (that 
is, its relative size) and the pain which the prick evokes; it often happens that, 
even when sensibifity to pam is abolished, he can recognize that the stun ulus is 
pointed, and thus confuse the observer by calling it ‘sharp’. The pin used 
should be an ordinary domestic pin, rather than a hypodermic needle; the 
latter is designed to cut skin relatively painlessly and is thus not suitable for 
sensory testing. 

Pressure pain is examin ed by squeezing the muscles or the Achilles tendon. 
Abolition of pressure pain is often the most prominent sensory disturbance in 
tabes dorsalis. 
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Absence of sensibility to pain is termed analgesia', partial loss of pain 
sensibility is called hypoalgesiai and an exaggerated sensibility, so that even a 
mild stimulus causes an unnatural degree of painful sensation, is known as 
hyperalgesia . This occurs in some patients with spinal cord disease, for example 
i n tabes dorsalis, and i n certain patients with deep-seated parie tal or thalami c 
t esiom ^thaisunic pain) . The pain expcncnccH has a^culiar, iU>iocalized and 
persistent ch^cter. It often has a burning quality and it may occur as an 
intractable spontaneous phenomenon oronly in response tocutaneous stimuli. 


Temperature sense 

Temperature sense is conveniently examined by using test tubes containing 
warm and cold water. The part to be tested is touched with each in turn, and 
the patient says whether each tube feels hot or cold. At the bedside it is often 
sufilcient to use the cold metallic sensation of the touch of the end of 
an ophthalmoscope or tuning-fork for rough assessment of temperature 
sensation. 


Other disturbances of sensation 

Semoty inatteniion is an important feature of lesions of the parietal lobe; it is 
demonstrated as follows. 'Hie patient is asked to close his eyes. Homologous 
points on opposite sides of the body are stimulated simultaneously by touch or 
with pins. The patient is asked to indicate which side, or sides, are touched. In 
sensory inattention the stimulus on the abnormal side is not perceived. This is 
also called sensory extinctwn or sensory neglect. Bilateral sinfulianeous sensory 
stimuli can alsobe used when testing snsion and hearing; a similar defect maybe 
found. In the presenceof fixed hemisen$oryloss,ofcourse, the sign is invalid. 

Some patients with parietal lesions will also show spatial summation, a 
sensory abnormality in which a stimulus is perceived only if an area of sldn 
larger than a certain critical area is stimulated, or temporal summation in which 
an ill-localized and often perverted or painful sensation is felt after rapidly 
repealed stimuli. Single stimuli will be missed. These abnormalities are part of 
a perceptual defect related to agnosia, a disorder in which the patient Is 
unaware of the nature or the severity of his sensory disorder. In its most 
extreme form there may even be denial of Ulness (anosognoria). In patients with 
higher perceptual defects of tWs type a number of other bedside tests may be 
useful. These include constructional usis such as the patient’s ability to draw a 
map of his surroundings, to copy a complex figure (for example, two inter- 
locking irregular pentagons), to draw a clock face or a human face, or to draw 
more complex figures, for example a house. Visual and tactile memory can be 
tested by variations of these tests. Constructional ability is particularly 
impaired with right parietal lesions (consonctwnal epraxta). 
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SIGNS OF MENINGEAL IRRITATfON 
Neck stiffness 

The patient is asked to flex his neck as fully as be can to ascertain the degree of 
movement possible, and then to relax. The examiner then passively flexes the 
neck. The chin should normally touch the chest without p>ain. 

In meningeal irritation neck flexion causes pain in the neck, sometimes 
radiating down the back, and the movement is resisted by spasm in the 
extensor muscles of the neck. Neck rigidity is also caused by diseases of the 
cervical spine. Head retraction represents an extensive degree of neck ri^dity. 

Kemig's sign 

Kemig’s sign is tested with the patient supine on the bed by passively extend- 
ing the patient’s knee when his Up is fully flexed. This movement causes pain 



Fig. 10.19 CT scans of tubcfculous BKaingtds. 7^ bassi cisterns are obliterated in tlie 
unenhanced image on the left. On the right the innamed meninges and the mflanunatory exudate 
have been visualized (or enhanced) following iatraveoous injection of iodine'based contrast. The 
white central areas represent the abnormally. The dmicalsign of neck stiilhess represents reflex 
spasm in the neck extensors caused by innammaiMQ of the basal metunges. 
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and spasm of the hamstrings in meningea! irritation affecting the lower part of 
the spinal subarachnoid space. It is a less sensitive test than neck sii^oess. 

TTiesc two tests depend upon the fact that stretching the spinal nerve roots 
in meningeal irritation causes reflex muscular spasm in the paraspnna! and 
sacral muscles. They are both positive in meningitis (Fig. 10.19) and sub- 
arachnoid haemorrhagei and also in patients with ‘mentngism’, a state of irrita- 
tion of the meninges seen most commonly in young children with acute fevers. 
In some patients with raised intracranial pressure in whom herniation of the 
cerebellar tonsils into the foramen magnum has occurred, neck stiffness may 
also be present. 


Straight teg raising 

This test is used in patients with sciatica. The sciatic nerve and its roots are 
stretched by passively elevating the patient's extended leg with the hand, 
which is plac^ behind the heel, The movement is restricted by sciatic pain 
when the spinal roots are entrapped as in lumbosacral intervertebral disc 
protrusion. 


SPECIAL INVESTIGATIONS 

The following special methods of investigation are in common use. 
Lumbar puncture 

This procedure is used for obtaining samples of cerebrospinal fluid (CSF) by 
puncturing the lumbar meninges with a long needle inserted between the 
spines of two lumbar vertebrae, below the Icvei of the termination of the conus 
medullaris. It should be carried out under supervision in the first instance. It is 
performed as follows: 

Fust, always examine the fundi to exclude raised intracrankl pressure; 
lumbar puncture is contraindicated in the presence of raised intracranial 
pressure because of the risk of consequent transtentorial or tonsillar 
herniation. 

Mark out the 3rd and 4th lumbar spines. The 4th lumbar spine usually lies 
in the plane of the iliac crests. The puncture may be made through either the 
3rd or 4th interspace. The patient should be lying on his side on a firm couch, 
with the knees and chin as nearly approximated as possible; the patient's baefe 
shoiild be right at the edge of the couch, and it is imponara that iii transverse 
axis, i.e. a line passing through the posterior superior iliac s|^es, should be 
vertical. Local aiuesthesia may be produc«l by injecting 2% sterile procaine, 
first raising a bleb under the skin, and, when t^ is insensitive, anaesthetizing 
the whole dermis. It is not necessary to inject procaine into the deep ligaments; 
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this procedure usually causes more pain than it relieves. A special needle, 
containing a withdrawable stylet about 8 cm in length should be used. The 
stylet should fit accurately and should not protrude through the bevelled 
cutting edge of the needle. 

Push the needle firmly through the skin in the midline or just to one side of 
it and press it steadily and slightly towards the head, the bevel pointing 
towards the side on which the patient is lying. When the needle is felt to enter 
the spinal cavity the stylet is withdrawn and the CSF which escapes is collected 
in 3 sterilized stoppered test tubes. If any blood is present, a marked difference 
in the amount in the first and subsequent tubes indicates that the blood is due 
to trauma from the puncture. The patient should lie flat for 8 to 24 hours 
after%vards, in order to reduce the chance of post-lumbar puncture headache 
developing. 

It is often useful to have a manometer, connectable with the needle, so that 
the pressure of the fluid can be measured at the time of puncture. For this 
measurement, the patient's head must be on the same level as his sacrum and 
he must be breathing quietly and with his muscles relaxed. The neck and legs 
shouldnot be too intensely flexed. The normal CSF pressure is 60 to 150 mm of 
CSF. The pressure rises and falls a centimetre or two with respiration, and the 
pulse is also reflected in pressure fluctuations. 

Queckensudds test can be used to detect a block in the circulation of CSF in 
the spinal canal, for example in spina] tumours (although if spinal tumour is 
suspected it Is preferable to proceed to myelography without previous lumbar 
puncture, since the latter may result in deterioration of the patient’s signs). 
With the needle and manometer in position and the patient breathing quietly 
as described above, an assistant compresses one or other, but not both, jugular 
veins. This causes a sudden increase in intracranial pressure, which is immedi- 
ately seen in the manometer as a sudden rise of cerebrospinal fluid pressure, 
followed by an equally rapid fall when the pressure on the vein is released. A 
similar sudden rise and fall is seen if the patient is asked to cough and this is a 
useful check that the needle tip is in free communication with the sub- 
arachnoid space. With slight degrees of block in the spinal canal there may be a 
rise of pressure in the manometer followed by a very slow fall when the 
pressure on the vein is released; and with more severe block no rise of pressure 
will be seen when the jugular vein is compressed. 

This test should never be carried out in the presence of raised CSF pressure since 
it may then precipitate transtentorial or tonsillar herniation. 

Difficulties with lumbar puncture 

The commonest cause of a ‘dry-tap’, the failure to obtain CSF, is an incorrectly 
performed puncture, and this is usually due to the patient not being in the 
correct position. The needle will then not be introduced at right angles to the 
transverse axis of the back, and will miss the spinal canal. 
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A common error is to introduce the needle too deeply so that it travenes the 
spinal canal and wedges against the posterior margin of the intervertebral disc; 
if the needle is withdrawn slightly CSF will begin to flow. Occasionally, 
however, a ‘dry-tap’ is due to a complete block to the flow of CSF through the 
spinal canal. In this circumstance urgent myel^aphy is required and for this 
procedure cisternal puncture or lateral cervical puncture may be required. This 
should be performed only by an experienced physician or surgeon. It is best 
undertaken under radiographic control. 

Abnormalities of the CSF 

Normal CSF is clear and colourless like water. Any yellowness is pathological 
and is due either to old haemorrhage, jaundice or excess of protein. In Froin’s 
syndrome a pronounced yellow colour (xanthochromia) is associated with great 
excess of protein and the formation of a coagulum. It is a very rare phenom- 
enon. Even slight increases in CSF protein, however, cause a noticeable 
increase in viscosity of the fluid and an excessive frothiness of its surface when 
it is gently shaken. 

Turbidity of the fluid may be due to the presence of white blood cells, either 
as a result of infection or of subarachnoid haemorrhage. If it does not clear on 
standing it is due to micro-organisms. 

The presence of blood may be due to injury to a vessel by the needle or to 
subarachnoid haemorrhage. In the latter case the blood is more uniformly 
mbeed with the fluid, and the supernatant fluid remains yellow after centri- 
fugation. 

Cytohgical examination of a turbid fluid is of great importance. A centri- 
fugal deposit should be examined with Leishman’s stain in order to obtain an 
idea of the character of the cells present; and by Gram’s and Ziehl-Neelsen’s 
methods for bacteria. Cell counts are performed with a counting chamber and 
must be done immediately the fluid has been collected. Counts done some 
hours later give inaccurate results because the leucocytes stick together and to 
the sides of the tube, and endothelial cells break up in a short time. If any clot 
has formed, an accurate cell count cannot be obtained but the cells in the clot 
can be stained and examined. Normal fluid contains 2-5 iymphocytes//il. 

An increased cell count may consist of polymorphonuclear cells or lym- 
phocytes. The increased cell count is termed polymorphonuclear if these cells 
are above 75% of the total, or lymphocytic if more than 90% are lymphocytes. 
Bacterial meningitis is associated with a polymorphotiuclear pleocytosis, virus 
meningitis and syphilis with a lymphocytic one, and tuberculous meningitis 
with either a lymphocytic or a mixed Qrpe. The latter is termed pleocytosis. 

The CSF should also be examined bacieriologically and chemically. 
Normal cerebrospinal fluid contains only a trace of albumin and hardly any 
globulin, the total protein being not more than 40 mg/dl. In some neurologic^ 
diseases, particularly in multiple sclerosis and in many acute and subacute 
vims infections, the globulin iractions in the cerebrospinal fluid are increased. 



Table 10.5 Typical changes in the cexebrospina! fluid in vanous diseases 


Special Investigations 347 





I 

Ji 

S 

i 

I 

I 

I 


S 



348 The nervous system 


TheLawgciesf takes advantage oflhis. Varying dilutions of cerebrospinal fluid 
are mixed in ten tubes with a colloidal gold suspension of constant strength. 
The degree of precipitation which results is expressed by arbitrary figures 
0-5, 0 representing no change and 5 complete precipitation. The CSF IgG 
concentration can also be directly estimated by immunoelectrophoresis and in 
many laboratories this estimation has replaced the Lange test. It is often 
compared with the blood IgG and albumin levels in order to show whether a 
raised CSF IgG level is due to endogenous IgG synthesis within the central 
nervous system. Techniques are also available to study the various components 
of IgG found in the CSF; in multiple sclerosis the abnormal IgG may be 
oligoclonal. 

Glucose is present in normal cerebrospinal fluid in a concentration of 
2.S-4.2 mmol/1, which is about a half to a third of the blood glucose concen- 
tration. In purulent, tuberculous or fungal meningitis and rarely in carci- 
nomatous meningitis the CSF sugar is reduced jo less ifuin half of the blood 
glucose. It is also low if the patient is hypt^lycaemic. 

One or more of the tests foe syphilis are often performed on the cerebro- 
spinal fluid. 

The typical changes in the CSF tn various neurological diseases are sum- 
marized in Table 10.5. 

The oloctroencophaloQrom <EEG) 

Electrodes applied to the patient's scalp pick up small changes of electrical 
potential, which after amplification arc recorded on paper or displayed on a 
video monitor. The EEC is of particular value in the investigation of epilepsy; 
n is also used in the localization of cerebral tumours and other expanding 
intracranial lesions. 

The eloctromyogram (EMG) 

Electrical activity occurring in muscle during voluntary contraction, or in 
denervated muscle during rest , can be recorded with needle electrodes inserted 
percutaneously into the belly of the muscle, or with surface electrodes (sUver 
discs attached to the skin overlying the muscle with a salty paste), amplified 
and displayed as an auditory signal through a suitable loudspeaker and as a 
visual signal on an oscilloscope. They may be recorded on magnetic tape or 
printed out on a paper recorder. Analysis of such electrical activity is useful in 
the diagnosis of primary diseases of muscle (myopoihies and dystrophies) and of 
lower motor neurone lesions {deneroation). 

The speed of conduction of afferent impulses (seHSoty nerve conduction 
velocity) and efferent impulses (jnotor nerve conduction velocity) in peripheral 
nerves can be calculated using an electrical nerve stimulation techm'que and 
suitable recording electrodes and amplifying or digital averaging equipment. 
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These measurements are useful in the diagnosis of peripheral nerve disorders, 
particularly those due to local compressive lesions as, for example, carpal 
tunnel syndrome. 

Neuroradiology 

Apart from routine radiographs of the skull and spine a number of special 
techniques are useful. 


Myelography 

This is a method for demonstrating the subarachnoid space in the spinal canal. 
A lumbar or cisternal pimcture is performed with the patient on the myelo- 
gram table in the X-ray department and 2-10 ml of a special radiopaque 
contrast medium are injected into the subarachnoid space. By tilting the table 
the contrast medium can be made to flowr up and down the spinal canal under 
direct vision, preferably using TV ampliflcation; and radiographs can be taken 
of regions of deformity or obstruction to the flow of contrast. This is a very 
useful method for accurate localization of tumours in the spinal canal. 

Computerized axial tomography (CT scanning) 

CT scanning provides tomographic sections of the brain of very high resolu- 
tion, without the need far invasive procedures. A crystallographic X-ray 
detection device is used instead of conventional X-ray Him and a photographic 
picture is produced by computerized averaging techniques. The resulting 
pictures are displayed as seaions of the bead in the coronal or basal plane (Figs. 
10.20 and 10.21). Intravenous or subarachnoid iodine-based contrast may be 
used to enhance the vascular or CSF compartments respectively. 

Similar computer-based tomographic techniques are being developed to 
image the brain using positron emission from isotopes, or signals derived from 
the nuclear magnetic resonance properties of protons in brain water. 


Angiography 

This is a method for studying the intracranial and extracranial vessels. A 
suitable radiopaque contrast medium is injected percutaneously into a carotid 
artery in the neck, or into a vertebral artery either by direct puncture or by 
catheterization of a major vessel such as the femoral, axillary, brachial or 
subclavian arteries. Radiographs arc taken in various planes in the following 
few seconds as the contrast medium traverses the cerebral circulation. The 
arterial, capillary and venous circulations can be studied and abnormalities of 
the distribution, size, position and lumen of these vessels can be seen. 

The technique is particularly useful for diagnosis of aneurysms, arterio- 
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Fi«. 10.20 KonnalCTKan Tlie 
cerebral veBirielcs. the tulci le ibe 
surface of ihe braia, (he ceotral 
calcined pineal stand and the two 
calnfied pans of the choroid plexus 
ui the pouetvar pans «( the 
ventricular syatera are symmetrical 
between the two aides of the brain. 
The thickness of the skull is an 
artefact resulting from the computer 
processing required to produce the 
image. 



Fig. 10.21 CT scans illuscracing 
lesions m the brain, (a) Left apsular 
haemonhage. The haemorrhage 
appears relatively dense: it is 
surrounded by a zooeofoedeout 
and has caused displacement of the 
midline structures to the opposite 
side. The haemorrhage is in the , 
typical locauon associated with 
hypertensive cerebral haemorrhage. 


venous malformations and cerebral tumours. It js also useful in cerebral 
vascular disease. General anaesthesia is usually preferred. 

New angiographic techniques include the application of digital averaging 
so that intravenous contrast InjeCTions can be used to visualize circulating 
contrast in the cerebral and exiracranial circulation, thus reducing the risk of 
the vascular complications of arterial catheterization or puncture. 


Diagnostic ultrasound 

A pulsed ultrasonic beam is directed through the head in a lateral direction 
from one temporal region to the other. Reflections are recorded by a second 
transducer on the same side of the head. The position of the ultrasonic midline 
can be compared with that of the 3rd ventricular walls and, occasionally, of the 
walls of the lateral ventricles themselves. A similar ultrasonic techtuque can be 
used in infants to produce tomographic scan pictures similar to those produced 
by X-ray CT scanning. 
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Fig. 10.21(b) Left frontal infsrctioo. There i$abrge 2 oneoflowdeositywiih shift of the midline 
to the opposite side in these tvo setjueatul tomographic images 


ROUTINE EXAMINATION OF THE NERVOUS SYSTEM 

A detailed examination of the whole nervous system is time-consuming and 
something of an ordeal for the patient. A scheme for a quick routine examina- 
tion is therefore useful in the examination of patients not suspected of neuro- 
logical disease, in order to exclude maior neurological disability. 

Mental state 

Much useful information can be obtained during history taking and physical 
examination; no specific questions need usually be asked. 

Is the history given accurately, concisely and with tnsight7 Or is the patient 
concrete, ciTcumlocutory or vaguel 
Is his memory normal? 

Is he neatly dressed and well cared fori 
Is his behaviour normal? 

Is he aphasia or dysarthrief 
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Fig. 10 jl (c) Hydroceptulus. Tbc veQtncu!ar^$innhenbrgNl ind then are r^nveoiricultf 
luceni zones, due to oedetoa oi seepage o(CSF into the ctrebnl white matter in these tegtoast 
indicating that the hydrocephalus is progressing (deconeensated hydrocephalus). 



Fig. 10.31 (d)0eft) Cerebral atrophy. Tbesulci an enlaigedandpromiaem. This isafeaturt of 

dementia but occurs in many other disorders end may also be found in clinically normal elderly 

Fig.lOJl(e)(nght) Inth»CTscan,t^esiaficrtlieintTavenousadnuni$tTationofcoDtiast,two 

metastases from carcinoma of the bronchus can be aeca There is oedema, shown by relatively low 
braio density , near the two lesions. Both metastases show nng-like enhancement m iheir periphery 
with nlauvely mare lucent, perhaps neaotic, centres. 
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Is he confused} 

Can he find his way in and out of the room? 
Can he dress and undress himself? 

Gait 

Is ittparrir, hemiparetk, ataxic or parkinsonian} 
Is there zfoot drop} 

Cranial nerves 

Test ocular movemenis and look for nystagmus. 
Test facial movements. 

Test tongue protrusion and palatal movement. 


Visual fields 

These, like aphasia, may provide absolute evidence of disease above the 
tentorium cerebelli. 

Is there a hemianopia} 

If so, is it homonymous, bitemporal, unilateral or something else? 

Is central vision normal? This is crudely assessed by testing the visual acuity. 
Can he read small print with or without glasses? 

Fundi 

Is papilloedema present? 

Is optic atropf^ present? 

Are there hypertensive, uraemic or diabetic changes present? 


Motor 

Is there any weakness of the outstretched upper limbs? 

Is there distal or proximal weakrtess or wasting} 

Is muscular tone normal, spastic or exirapyramidal in type? 
Look for cerebellar ataxia in the limbs. 

Assess the tendon reflexes and plantar responses. 


Sensory 

Test position sense in the fingers and toes and vibration sense in the feet 
(posterior columns). 
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Test pin-prick in the four Umbs and on the face (lateral spinothalamic 
tracts). 

Light touch need only be tested if the patient complains of numbness. 
General 

Examine the skull, spinal mooetrtents and posture. 

Look for cutaneous naevi. 

Listen for fcruits in the neck. 
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The unconscious patient 


History, 357 

General examination, 357 
Diagnosis of brain death, 362 


Coma is a common medical probiem. Diagnosis can usually be accomplished at 
the bedside, provided attention is given to both the history and examination. 
In this chapter clinical methods relevant to diagnosis of the comatose patient 
will be described. 

Consciousness is a state of normal cerebral activity in which the patient is 
aware of himself and of his environment and is able to respond to changes both 
within himself, for example hunger, and in his environment. Sierp, although a 
state of altered consciousness, is obviously a normal variation in consciousness. 
The sleeping patient can be roused, both spontaneously and in response to 
external stimuli, to a full state of wakefulness. Altered consciousness resulting 
from brain disease may take the form ofuconfusional state, in which the patient 
is alert but agitated, frightened, and disorientated in time, space and person. 
Such patients usually show evidence of misperception of their environment, 
and hallucinations and delusions may occur. Confusional states must be care- 
fully distinguished from aphasia, in which a specific disorder of language is the 
characteristic feature, and from continuous temporal lobe epilepsy, a form of 
focal status epilepticus in which the behavioural disorder is often accompanied 
by aphasia if the epileptic focus is left-sided. Usually this can be recognized by 
the occurrence of frequent but slight myoclonic jerks of facial and especially, 
perioral muscles and by rariability in the patient’s confusion from moment to 
moment during the examination. The examiner should always pause and observe 
an Unconscious patient for a few moments before disturbing him. 

A state of abnormal drowsiness is often found in patients with space- 
occupying intracranial lesions or metabolic disorders before stupor or coma 
supervenes. The patient appears to be in normal sleep but cannot be easily 
wakened and, once awake, tends to fall asleep despite attempts to continue 
conversation or clinical examination. Further, while awake such patients can 
usually be shown to be disorientated; h^her intellectual function, such as the 
ability to perform abstract tasks or to make judgements, is disturbed. By stupor 
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is meant a state of disturbed consciousness from which only vigorous external 
stimuli can produce arousal. Arousal from stupor is invariably both brief and 
incomplete. In coma the patient is unrousable and unresponsive to all externa! 
stimuli. It is sometimes helpful to recognize states of light and deep coma to 
indicate the degree of abnormality in jMtients in whom coma is becoming 
progressively deeper, but this distinction is necessarily difficult to define. 

The objective of examination of the unconscious patient is to achieve a 
diagnosis and so to plan management. Coma may be due cither to metabolic or 
structural disease of the brain; it is only very rarely a psychogenic disorder. 
Coma results from lesions a/Tecimg the brain widely, diffusely or raultifocally, 
and from lesions of deep centrally placed structures in the dienccphalon or 
brain stem (Table 11.1). For example, supratentorial mass lesions, such as 
tumours, may damage deep diencephalic structures, while subtentorial neo- 
plasms may directly damage the brain stem reticular fonnation. Metabolic 
disorders, for example hypoglycaemia, hypnotic drugs or hypoxia, widely 
depress brain function. It 5s important to distinguish supratentorial from 
subtentorial space-occupying lesions because coma due to the former has a 
better prognosis. 


Table U.l Outline of causes of coma 
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HISTORY 

The history is of very great importance and attempts should always be made to 
find family or other witnesses of the onset of the coma. Coma occurs suddenly 
in vascular disorders such as subarachnoid haemorrhage or stroke, especially 
with cerebral or cerebellar haemorrhage. A history of trauma with concussion 
followed a few days later by fluctuating drowsiness and stupor, suggesting 
subdural haematoma, should never be regarded lightly. Concussion followed 
by a brief lucid inter\’al before rapidly deepening coma suggests extradural 
haematoma. A history of headache before coma supervenes is frequent in 
patients with intracranial space-occupying lesions of any cause. Seizures of 
recent onset, whether focal or generalized, strongly suggest cerebral disease, 
which may be due to tumour, encephalitis, abscess or trauma. Patients with 
drug-induced coma may be known by neighbours, family, medical attendants 
or the ambulance driver to have taken drugs by the presence of drug containers 
or alcohol in their homes. Ahistory of depression might be known. Asearch of 
the patient’s clothing may reveal hospital outpatient attendance cards, unfilled 
prescriptions, drugs or even syringes. Diabetic or epileptic patients sometimes 
carry some form of identification either in their clothing or as a wristband or 
necidace. If there jj any suspicion tohatsoever that the pattern might by hypo- 
^ycaemic, a blood sample should be takenfor blood glucose estmattonand then 20 g 
of 50% glucose given intraverujusly, before at^ diagnostic tests are vMenahen. Hypo- 
glycaemia is characterized by a stupor or coma from which the patient can be 
roused to a resentful and aggressive state of partial awareness, with pallor and 
sweadness, bounding pulse, and often focal or generalized seizures. It is 
important to try to discover whether the coma was of gradual or sudden onset; 
the latter clearly suggests vascular disease. Before examination commences the 
doctor must make sure that the patient is breathing adequately, that the pulse 
and blood pressure are satisfactory and that the patient is not bleedingrapjdly. 
If oxygenation is not satisfactory, whatever the breathing pattern, oxygen 
should be administered. If the patient is clearly in status epUcpticus this must 
be treated appropriately immediately, and clinical examination continued 
afterwards. 


GENERAL EXAMINATION 

Certain general features of the patient's clinical state arc of great importance. 
Does the patient appear clean, well nourished and generally cared for, or are 
there signs of social decline such as a dishevelled appearance, lack of personal 
cleanliness, malnutrition or infestation? Is there evidence of trauma or expo- 
sure? A rapid search must be made for fractures and, especially, for signs of 
cranial trauma. Bruises in the scalp are difficult to recognize but scalp oedema 
or haematoma can usually be palpated and bruising of the skin behind the 
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pinna, called a ‘baitle* sign, isa useful sign of basal or temporal skull fracture. 
Likewise, bleeding from the external auditory mcaii is a reliable sign of cranial 
trauma, with basal skull fracture. Pallor, circulatory failure and other evidence 
of shock must be recognixed and a search made for external or internal 
haemorrhage, especially if trauma is suspected. In drug>induced coma there 
may be signs of repeated intravenous inieciions under conditions of imperfect 
sterility, causing venous thrombosis in forearm or antebrachial veins. The 
odours of alcohol, uraemia, diabetic acidosis and hepatic coma may be recog- 
nizable in rare instances. The stertorous, rapid respiration of acidotic coma (air 
hunger), usually due to diabetes, can be quickly recognized (see below). The 
presence of jaundice, liver palms, Dupuyircn's comraciure or spider naevi, 
even in the absence of hepatic enlargement, raises the suspicion of hepatic 
coma. Meningitis can usually be recognized by the presence of drowsiness, 
lethargy or stupor with fever acid signs of meningeal irritation (p. 343). The 
pulse may be unexpectedly slow in relation to the fever in pyogenic meningitis, 
although the respirations are usually rapid. Seizures and focal neurological 
signs may develop and there is usually a history of headache and neck stiffness, 
perhaps with vomiting. Further, there may be a skin rash, or a primary site of 
infection such as otitis media or sinusitis may be apparent. The ocular fundi 
must always be examined by ophthalmoscopy for signs of paptUoedema, 
retinal haemorrhages or exudates, or intra-anerial emboli, which appear as 
luminescent, highly refractile yellow or white plaque-like material occluding 
vessels. 

Consciousnoss 

Examination of the unconscious pattern should be diiccicd towards defining 
the stale of consciousness, as described above, particularly noting any vari- 
ation or tendency to improve or deteriorate during the period of observation. 
Change in level of consciaumeis « the single most imponanl piece of infortnatum 
which will mdicaie the need forachangeofmenagmenl (see Table 11.2, p. 364). 
It is important to note exactly the degree of responsiveness to external stimuli, 
including conversation, calling the patient’s first name, a sudden loud noise, a 
flash of light, contactual or painful stimulation, passive movement of the limbs 
and deep noxious stimuli such as squeezing the Achilles tendon, sternal 
pressure applied with a hard blunt object or supra-orbital pressure from the 
examiner’s thumb. Special attention must also be directed topupillary reaction 
and ocidar movements, both volhional and reflex, to the pattern o/breothmg and 
to motor mpomts, either spontaneous or teflexly evoked. 

Pupils 

Pupillary size and responsiveness to light should be noted. If the pupils are 
unequal a decision as to which is the abnormal must bemade. Usually the large 
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pupil indicates the presence of an oculomotor nerve palsy, whether from 
damage to the oculomotor nerve from pressure and displacement, or from a 
lesion in the mesencephalon itself, but occasionally the smaller pupil may be 
the abnormal pupil from a Horner’s syndrome. If the larger pupil does not 
react to light it is likely that there is a partial oculomotor nerve palsy on that 
side. If the smaller pupil also fails to react to light this may be the mid-position 
pupil of complete sympathetic and parasympathetic lesions, indicating very 
extensive brain stem damage. Pupillary dilation in response to neck flexion or 
to pinching the skin of the neck is not a reliable phenomenon. 

In drug-induced coma and in most patients with metabolic coma the pupil- 
lary responses to light are normal. Exceptions to this rule are glmethimide 
poisoning and very deep metabolic coma, in which the pupils may become 
dilated and, rarely, may become unreactive to light. In pontine and in thalamic 
haemorrhage the pupils may be very small, like a pin point, and unreactive to 
light. 

Ocular movements 

In comatose patients the eyes become slightly divergent at rest. If there is a 
pre-existent strabismus, deviation of the ocular axes may be pronounced, both 
at rest and during reflex ocular movements. If the patient is too drowsy or 
stuporose to test voluntary or following eye movements *do\Ts had’ mroementi 
should be tested. If possible the patient should be placed on his back, although 
the test can be carried out in any position. The examiner grasps the patient’s 
head with both hands, using the thumbs to gently hold the eyelids open, and 
firmly rocks the patient’s head from side to side through about 70®, and then 
from passive neck flexion to passive neck extension. The patient’s eyes tend to 
remam in the straight ahead position despite these passive movements of the 
head, a phenomenon like that found in some children’s dolls. The patient’s 
eyes tend to deviate in the opposite direction to the induced head movement. 
Tbis movement depends on intact vestibular reflex mechanisms, and is thus a 
test of the peripheral sense organs involved, the labyrinths and otoliths, and 
their central connections in the brain stem, including the vestibular nuclei, the 
medial longitudinal fasciculi and the oculomotor, trochlear and abducent 
nerves and their nvciei. Sometimes Jesions in these structures can be recog- 
nized during the doll’s head test by the presence of disturbances in ocular 
movements consistent, for example, with an abducent or oculomotor nerve 
palsy. Absence of the reflex on one side indicates an ipsiJateral pontine lesion, 
but complete absence of doll’s head movements may be found with both 
extensive structural lesion in the brain stem and in deep metabolic coma. In 
most patients with drug-induced coma, however, doll’s-head ocular move- 
ments are intact. 

Caloric reflexes may similarly be used as a test of brain stem function. 
Irrigation of the external auditory meatus on one side with at least 20 ml of 
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ice-cold water induces slow conjugate deviation of the eyes towards the irri- 
gated side after a few seconds’ delay. In the awake or drowsy patient this slow, 
tonic, deviation is masked by a fast, coarse nystagmus towards the opposite 
side. Normal caloric nystagmus is characteristically also found in cases of 
psychogenic coma. After a few minutes' delay the opposite ear should also be 
tested. It is important to inspect the tympanic membrane on each side befori 
irrigating the external auditory meatus since it is unwise to perform this test b 
the presence of a large perforation, or if there is an active otitis media. 

Occasionally, in patients with infarction or other structural lesions in the 
posterior fossa spontaneous ocular movements may be observed. These may be 
accompanied by marked ocular divergence, sometimes with elevation of one 
eye and depression of the other. Rarely there may be a spontaneous *see-saw’ 
nystagmus in which one eye rotates up and the other down, the movements 
alternating at a v'ery slow rate. Rapid ocular oscillations may occur especially 
after poisoning with tricyclic antidepressant drugs, and a slow, once or twice a 
second, conjugate downward bobbing movement is sometimes a sign of cere- 
bellar ivaemonhage or lumoui. In thalamic hacioonhagc the pupils are pin 
point, and the eyes seem to be looking downward as if at the patient’s own 
nose. Rapid conjugate lateral movement, at a rhythm and rate reminiscent of 
cerebellar nystagmus, occurring in an unconscious patient should suggest 
focal motor seizures originating in the contralateral frontal lobe. Such seizures 
are often accompanied by deviation of the head and eyes in the directiotiofthe 
'nysta^oid movement’, but not necessarily by a fully developed focal seizure 
involving face and limbs on the same side. Nystagmus itself cannot occur in the 
comatose patient because it requires ocular fixation to develop the fast, cor- 
rective phase. 

Pattern of breathing 

Depressed, but regular breathing at a normal rate occurs in most drug-induced 
comas, but Cheyne-Siokcs respiration can occur in coma of any cause, especi- 
ally if there is coincidental chronic pulmonary disease. In Cheyne-Stokes 
respiration, breathing varies in regular cycles. A phase of gradually deepening 
respiration is followed, after a period of very deep rapid breaths, by a phase 
of slowly decreasing respiratory excursion and rate. Respiration gradually 
becomes quieter and may cease for several secorvds before the cycle is repeated 
(see Chapter 8). Deep sighing, rapid breathing at a regular rate should immedi- 
ately suggest meiatwlic acidosis. Diabetic ketoacidosis or uraemia are the 
commonest causes of this acidotic (Kussmaul) breathing pattern, but a similar 
pattern may occur in some patients with respiratory failure, and in deep 
metabolic coma, especially hepatic coma. Deep, regular breathing may also 
occur with rostral brain stem damage, whether due to reticular pontine infarc- 
tion or to central brain stem dysfunction secondary to iratistentotial herniation 
associated with an intra- or extracerebral space-occupying lesion. This breath- 
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ing pattern is called central nettrogenic (pontine) hyperventilation. Interspersed 
deep sighs or yawns may precede the development of this respiratory pattern. 
Rapid shallow breathing occurs if centra! brain stem dysfunction extends more 
caudally to the lower pons. When medullary respiratory neurones are dam- 
aged, for example by progressive transtentorial herniation, irregular breathing 
(ataxic respiration) may develop. Irregular, slow, deep, gasping respirations, 
sometimes associated with hiccups, suggest terminal medullary failure. In 
patients with raised intracranial pressure, these abnormal breathing patterns 
are often associated with other evidence of brain stem dysfunction, including a 
rising blood pressure, a slow pulse, flaccid limbs, absence of reflex ocular 
movements and dilation of (he pupils. 

It should be apparent from the foregoing descriptions that changing patterns 
of respiration in an unconscious patient, particularly the development of 
central neurogenic hyperventilation, provide important and relatively objec- 
tive evidence of deterioration. It must be recognized, however, that these 
changes in respiratory pattern may occur in structural lesions with raised 
intracranial pressure, in brain stem infarction and in some varieties of meta- 
bolic coma, especially hepatic coma. They are thus indicative of brain stem 
dysfunction, but not of its causation. 

Motor responses 

It is often difllctilt to elicit signs of focal cerebral disease in the unconscious 
patient. If progressive brain stem dysfunction from raised intracranial pres- 
sure with transtentorial herniation has occurred, focal signs indicative of the 
causative lesion may no longer be realizable. However, papilloederoa is 
usually present in such cases. In the drowsy or sluporose patient it may be 
possibly to recognize a hemianopia by testing to menace or, sometimes, by 
testing for optokinetic nystagmus (p. 304). Visual threat, or menace, consists 
of testing the patient’s face, in first the left, and then the right field. Normally 
this threat induces rapid eye closure or a flinch. It is necessary to obtain the 
patient’s attention transiently to assess any meaningful response and the test is, 
unfortunately, only rarely useful. Hemiplegia may be evident either from 
abnormal flaeddity of the arm and leg on the affected side or, in the stuporose 
or Ughily coms!<fS^ pstient, ij' sbsotiCe o / speatanooas enoi’eatoMs on tkst 
side. Noxious stimidi, for example pinching the skin of the forearms and 
thighs, deep rubbing pressure with a hard object applied to the sternum or, 
often most effective, lightly pricking the skin and mucous membranes near the 
nasal orifices on both sides will fail to induce movement of the paralysed limbs. 
Sometimes in a patient with a dense hemiplegia the cheek blows fiaccidly in 
and out with each breath on the side of the hemiplegia. The tendon reflexes 
may be asymmetrical, but in most comatose patients both plantar responses arc 
extensor (see p. 330). It should be noted that asymmetry of these motor 
responses is the important feature to assess. 
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In both structural lesions and metabolic disorders coma may be accom* 
panied in its terminal stages by deconicateor decerebrate postures. These may 
occur asymmetrically and may be apparent, at first, only when induced by 
noxious external stimuli, such as deep sternal pressure or pinching the skin or 
Achilles tendon. Decorticate and decerebrate postures are features of severe 
upper brain stem dysfunction and are thus usually found in association with 
pupillary abnormalities, absence of dolFs head and caloric reflexes and a 
disturb^ breathing pattern. Decerebrate and decorticate postures are found 
much more commonly with structural coma than with metabolic coma, and 
thus do not usually occur in patients with drug-induced coma unless there has 
been additional hypoxic or ischaemic brain injury. 


DIAGNOSIS OF BRAIN DEATH 

With the advent of improved methods of intensive care, and especially of 
positive pressure ventilation in patterns in whom spontaneous respirations 
have ceased, it has become important to define new criteria for the diagnosis of 
death. This has become important not only because of general recognition that 
brain death may have occurred tn certain patients whose respiration has been 
maintained with a ventilator, although both the body temperature and 
the systemic circulation continue to be maintained spontaneously, but also 
because it has become possible to transplant organs, for example the kidney, 
from such patients toothers. In both thesesituaiionsthediegnonso/fcramdeotli 
must be certain before any decision is made lo cease attempts to keep the patient 
alive. A conference of the Royal &)llegc5and Faculties of the United Kingdom 
considered this problem in 1976 in the light of previous attempts to define 
brain death, the changing needs of medical practice, and public concern about 
the issue, and agreed the following guidelines. 

A Conditioos under which the diagnosis of brain death should be considered. 

1 The patient is deeply comatose. 

a There should Ik no suspicion that this state is due to depressant drugs, 
b Primary hypothermia as a cause of coma should have been excluded, 
c Metabolic & endocrine disturbances that can be responsible for or can 
contribute to coma should have been excluded. 

2 The patient is beuig mauitamed on a ventilator because spontaneous res- 
piratioa had previously become inadequate or had ceased altogether. 

a Relaxants ... & other drugs should have been excluded as a cause of 
respiratory failure. 

3 There should be no doubt that the patient’s cotididon is due to irmtnedtable 
structural brain damage. The diagnosis of a disorder that can lead to bram 
death should have been fully established. 
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B Diagnostic tests for coofirmation of brain death 

ALL BRAIN STEM REFLEXES ARE ABSENT 

1 The pupils arc fixed in diameter Sc do not respond to sharp changes in the 
intensity of incident light. 

2 There is no comeal reflex. 

3 The vestibulo-ocular reflexes arc absent. 

4 No motor responses within the cranial-nerve distribution can be elicited by 
adequate stimulation of a somatic area. 

5 There is no gag reflex or reflex response to bronchial stimulation by a suction 
catheter passed down the trachea. 

6 No respiratory movements occur when the patient is disconnected from the 
mechanical ventilator for long enough to ensure that the arterial carbon 
dioxide tension rises above the threshold for stimulation of respiration. In 
practice this is best achieved by ventilating the patient with 5% CO* in oxygen 
for live minutes before disconnectioa. This ensures a PaCO* of 8.0 kPa (60 
mm Hg). A period of 10 minutes’ observation for respiratory movement 
should then be carried out. 


C Other considerations 

1 Repetition of testing 

The interval between tests must depend upon the prunary pathology & the 
clinical course of the disease ... In some conditions the outcome is not so 
dearcut, and in these cases it is recommended that the tests should be 
repeated. The interval between tests depends upon the progress of the patient 
& might be as long as 24 hours . . . 

2 Integrity of spinal reflexes 

It is well established that spinal-cord function can persist after insults that 
irretrievably destroy brain stem functions . . . 

3 Confirmatory investigation 

It is now widely accepted that electroencephalography is no t necessary for the 
diagnosis of brain death . . . Other investigations such as cerebral angio- 
graphy or cerebral blood-flow measurements are not required for the 
diagnosis of brain death. 

4 Body temperature 

... it is recommended that it should be not less than 35'’C before the 
diagnostic tests are carried out. 

5 Specialist opinion & the status of the doctors concerned. 

Only when the primary diagnosis is in doubt is it necessary to consult with a 
neurologbt or neurosurgeon. 

Decision to withdraw aniflcial support should be made after all the criteria 
presented above have been fulfill^ & can be made by any of the following 
combination of doctors: 

a a consultant who is in charge of the case & one other doctor; 
b in the absence of a consultant, bis deputy, who should have been regis- 
tered for 5 years or more & who should have had adequate experience in the 
care of such cases, & one other doctor. 

(From The Lancet 1976, 2. 1069-1070) 
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These recommendations fall into three groups, parts A, B and C. The patient 
must be deeply comatose and on a ventilator, and it must be clearly established 
that the patient's coma is due loirrenudiable structural brain damage (part A). 
Drug'induced coma, hypothermia and metabolic causes of coma and Tcla»nt 
drugs must have been clearly excluded as a cause of ventilatory failure. If 
these conditions are fulfilled brain death may be diagnosed if no bram stem 
reflexes can be demonstrated (pan B). Repeated tests are necessary but the 
interval between such tests depends on the pathology and the course of the 
disease. Purely spinal reflexes can persist after total brain stem destruction but 
it must always be remembered that decorticate and decerebrate postures are far 
fromnccessarily irreversible phenomena and therefore that their presence docs 
not inevitably indicate that brain death has occurred. Indeed, many authorities 
would not allow a diagnosis of brain death if such reflexes persisted. All these 
tests should be carried out at a body temperature not less than 35^C. 

Electroencephalographic and other studies, such as angiography, are not 
necessary for diagnosis of brain death but absence of brain electrical activity in 
an electroencephalogram, recorded for not less than 20 minutes at an amplifi- 
cation of 5 /iV/cm provides very strong confirmatory cwdence of cerebral 
death, provided that depressant drugs ha\% not been given. In the past, it has 
been recommended that such an isoelectric electroencephalogram should be 
recorded twice not less than six hours apart before brain death is diagnosed, 
but this is no longer regarded as necessary in the United Kingdom. It is 
recommended that at least two doctors, one registered for not less than five 
years, should be concerned in the diagnosis of brain death before a decision to 
withdraw artificial support is made. 
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I The ear, nose and throat 

The ear, 365 

I The nose and paranasal sinuses, 381 

[ The throat, 385 

i 


As a descnption of the examination of the ears, nose and throat must neces* 
sarily consider each of these areas in isolation, it is imponant to appreciate that 
these struciitres are closely interrelated and that disease in one area may be 
due, in part, to pathology elsewhere. For example, a patient with discharge 
from the ear and a perforation of the tympanic membrane may have underlying 
nasal or sinus disease or a persistent upper respiratory tract infection. Failure 
to appreciate this may lead to a less than comprehensive examination and thus 
prejudice successful treatment. 


THE EAR 

There are five major symptoms of ear disease. These are deafness, a sensation 
of inappropriate noise in the ear (tinnitus), aural pain (otalgia), aural discharge 
(otorrhoca), and a sensation of abnormal movement (vertigo). Often these 
symptoms overlap but, for descriptive purposes, it is convenient to consider 
them individually. 

Deafness is a serious social handicap. The history should record whether 
one or both cars are afTecied and whether the loss is progressive, constant or 
fluctuant. The mode of onset of the healing Joss and the rate of progression 
should alsobe noted. Usually, deafness is insidious and slowly progressive, but 
occasionally the patient describes an acme onset and rapid progression of 
symptoms, which demands urgent investigation if the hearing is to be pre- 
served. Fluctuations in deafness occur in many disorders, e.g. wax impaction, 
serous otitis media and endolymphatic hydrops. 

Useful clues to the site of dysfunction may be obtained by noting the 
characteristics of the r em aining hearing- R)r instance, the patient with a pure 
^nductive loss will retain good discrimination and will hear well provided the 
intensity of sound received in the ear is raised. Such patients typically do well 
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with a hearing aid. On the other hand > the patient with a cochlear hearing loss 
may complain of distortion of sound even amounting to pain in the ear, a 
phenomenon called recruifTnenr, which results from damage to the specialized 
ncurocpithelium of the organ of Coni. 

Any hearing loss may be accompanied by isnnims. This is defined as a 
sensation of sound in the absence of an appropriate auditory stimulus, and may 
be a feature of pathology at any level within the auditory mechanism. Charac- 
teristically, tinnitus is panicularly severe in the absence of background noise 
and may so disturb the patient at night that he finds sleep difficult. 

Otonhoea is a symptom of inRanimaiory disease within the ear. Common 
causes of inflammation include infection in the external ear (otitis externa) or 
middle ear cleft (otitis media). The nature of the discharge may give a clue to 
the correct diagnosis. A discharge offensive to the patient or his relatives 
suggests chronic infection. 

Since inflammatory changes cause pain, otalgia is commonly associated 
with otorrhoea. Severe otalgia accompanies infection of the pinfla (perichron- 
dritis) or localized infection of the external meatus due to furunculosis, 
because in these conditions pus or fluid is present under tension. Similar severe 
pain also accompanies acute suppurative otitis media, although infants may 
present with high fever and malaise without pain. In addition to these local 
causes, it is important to remember that otalgia may equally well be a referred 
symptom, e.g. from abnormalities of the teeth, temporomandibular joints, 
laryngopharynx or cervical spine. . 

Vertigo is the cardinal symptom of a vestibular disorder. It is imponant to 
appreciate that true vertigo involves an hallucination of movement, especially 
rotation, swaying or tilting. Theexaminer should seek to separate vxrtigofrom 
the more common but less disabling complaint of 'l^ht headedness’, which 
may be due to a variety of unrelated causes, e.g. anaemia, hypoglycaemia, 
fever, cardiac insufficiency and anxiety. It is also important to realize that 
vertigo is usually due to a peripheral lesion, i.e. of the semicircular canals, 
labyrinth, Scarpa’s ganglion or vestibular nerve. Cerebral lesions, i.e. of the 
vestibular nuclei and their central connecting tracts, usually cause loss of 
balance or ataxia (see pp. 313 and 332). 

Past history 

The past medical history is always important. The obstetric history is relevant 
when deafness is suspected in early infancy. It is particularly important to elicit 
a history of maternal contact with infeaious diseases such as rubella, mumps 
or measles, or of administration of ototoxic drugs to the mother during the first 
trimester. Postnatal laundice may also cause deafness due to the deposition 
of conjugated bilirubin in brain stem nuclei, and deafness may follow birth 
trauma or anoxic episodes in the neonatal period. 

In adults the past history should include details of any previous inllam* 
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matory conditions and otological operations. Any history of previous head 
injury is also relevant since trauma may have damaged the middle ear 
structures and the vestibular apparatus. 

Other important causes of deafness include blast injuries, excessive noise 
exposure or ototoxic drugs. Excessive noise exposure may consist of either 
excess impulse or steady state noise. Factory workers, eR^ncers, gunners and 
I)op musicians are particularly at risk. Ototoxic drugs include salicylates, 
quinine, cytotoxic drugs and some diuretics and antibiotics (especially 
aminoglycosides). 

Finally, the family history may reveal a hereditary cause for deafness, and 
this is best recorded by drawing a family tree. The commonest example is 
conductive bearing loss caused by fixation of the stapedial footplate in oio- 
scUrosis, which is inherited as an autosomal dominant trait with varying 
penetrance. Dominantly inherited sensorineural deafness presenting in adult 
life, due to degeneration of the stria vascularis, js also common- Congenisa) 
deafness, affecting one per thousand Uvebirths, is also frequently hereditary. 
Numerous syndromes have been described, some associated with obvious 
congenital malformations of the ear. 

Examinatlott 

Start with a careful inspection of the pinna (cartilaginous auricle) and the 
surrounding scalp. Then examine the extern^ meatus and tympanic mem- 
branes. Good illumination and some degree of magnification arc essential. 
These may be provided either by using a head mirror (with reflected light) and 
an aural speculum with an attached magnifying lens (Siegel’s speculum: Fig. 
12.1), or by using an auriscope (Fig. 12.2). Either method is acceptable, 
although the former system docs require greater dexterity. 

Trauma to the car canal is avoided by straightening the contours of the 
meatus by gently pulling the pinna. In adults the pinna should be pulled 
upwards and backwards towards the occiput; in young children the different 
obliquity of the canal requires that the pinna is pulled in a horizontal and 
backward direction to achieve the same effect. The auriscope should be held 
like a pen between thumb and index finger with the ulnar border of the hand 
resting gently against the side of the patiem’s head (Fig. 12.2). Used in this 
way, any sudden movement will cause equal movement of the instrument, so 
the speculum is less likely to dig into the meatal skin and cause pain. 

After insertion of the largest speculum that the ear will comfortably take, 
the external meatus and tympanic membranes can be inspected. The normal 
tympanic membrane has a translucent greyish appearance. Its structure is 
shown in Fig. 12.3. As the membrane lies obliquely to the ear canal and the 
curvature of the bony meatus is variable, it may be difficult to see all of the 
membrane; the antero-inferior margin may be hidden from view. If the 
examiner is in any doubt, the annulus is most easily identified by following the 



Fig. n.l lonruiDRits used in namnuuon of ibe esr, nose *nd ihroai. Key 1: Aunscopc', 
2. Dressing forceps; 3: Crocodile forceps, 4 ; Cenunen hook; S: Jobson Ifome probe; 6: Thudi- 
chum'i nisjl spcniluns, 7. Lack’s longue depressor; 8. Laiyng^ mirror; 9: St CJair Thomson 
postnasal mirror; tO: Biriny ttoiie box; II: Siegel's speculum; 12: Trenzel’s glasses; 13. Head 
mirror; 14, IS: Tuning forks 

floor of the meatus and identifying the membrane and its marginal this point. 

FjnaJJy, membrane mobib’iy should be assessed by observing the drum 
whilst blowingair into the meatus from the bellows ofa Siegel’s speculum or by 
a similar pneumatic device attached to an electric auriscope. Mobility may also 
be observed following alteration of middle ear volume in response to a Valsalva 
manoeuvre (forced expiration against a closed glottis) or a Toynbee manoeuvre 
(swallowing with the nasal airway occluded between thumb and forefinger). 
These tests also give information conaming eustachian tube patency. 

Aural toilet and syringing 

Examination of the external meatus may reveal wax, debris or pus, which must 
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Fig, 12.2 Eiamuiatioo of tlie ear uiiogibe sunscopc. Note the left hand applying gentle ciaetton 
to the pinna. The flngeit of the right hand rest on the pauent’s check. 

be remo\'ed to ensure a good view of the tympanic membrane. Wax may be 
cleared by s>Tinging, using water at body tempersiure, or by instrumentation 
using a wax hook or ringed end ofajobson Horne probe (Fig. 12.1). Syringing 
involves direction of a stream of water along the superior meata! wall so that it 
is defleaed by the tympanic membrane and accumulates behind the wax, 
forcing it out of the meatus. However, only slight deviations from 37®C will 
cause caloric-induced nystagmus and vertigo. Furthermore, this method is 
contraindicated by any previous history of infective ear disease that may have 
resulted in a chronic perforation or a tWnned tympanic membrane. For these 
reasons, many otologists prefer instnuncntal removal under direct vision. An 
ahemaiive method of cleaning the ear is by the use of vacuum suction and the 
binwuiar operating microscope. This method, if available, allows the most 
meticulous aural toilet to be performed. In all cases with otorrhoea it is, of 
course, essential that swabs of the discharge are taken and submitted for 
culture and antibiotic sensitivity before treatment is started. 


Some common abnormalities 

Minor congenital abnormalities are not uncommon. These include accessory 
auricles, which are seen as small, firm tubercles near the tragus or crus of the 
helix; bat ears, where there is undue prominence of the cartilaginous auricle; 
and pre-auricular sinus, opening just anterior to the ascending limb of the 
helix. The more severe congenital abnormalities such as microtia (small grossly 
deformed auricles), anoiia (absence of the auricle) or melotia (displacement of 
the auricle to an abnormal site) arc immediately obvious on examination, and 
are commonly associated with other abnonnalities of the first branchial arch. 

Injuries of the external ear are mostly the result of domestic or road traffic 
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Fig. \23 The tympanic tneinbrane; (a) doriuI, (b) retraction, (c) antero-inferior perforation, 
(d) subtotal perforation, (e) attic perfaradon. 


The ear 371 


accidents. Bruising with extravasation of blood between the perichondrium 
and the underlying cartilage is a common injury, especially in those engaging 
in contact spons (e.g. rugby football players and boxers). The skin of the 
auricle is stretched over a smooth doughy swelling and, if not aspirated, results 
in a permanent deformity of the pinna (cauliflower ear). 

The external auditory meatus 

The external meatus may be narrowed due to bony overgrowth in the deep 
meatus (exostosis). A single exostosis may be difierentiated from a cyst or a 
foreign body by gentle palpation with a probe. Multiple exostoses are much 
more common and occur spontaneously in swimmers as they are due to 
prolonged stimulation of the external canal with cold water. Exostoses may 
cause wax impaction or stasis leading to otitis externa; very occasionally they 
may totally occlude the meatus and cause deafness. 

Foreign bodies in the external meatus are often found in children, usually 
under the age of three. Wax and desquamated epithelium may form hard plugs 
of debris which totally occlude the meatus. This condition, called keratosis 
obturans, is sometimes associated with bronchiectasis, chronic sinusitis and 
chronic eustachUn malfunction. 

The tympanic membrane 

Having examined the meatus, the tympanic membrane should be scrutinized, 
and it should be appreciated that relatively minor and subtle changes in 
appearance may have diagnostic significance. Thus a loss of the normal glisten- 
ing appearance of the membrane accompanies thickening due to proliferation 
of the cutler layer in otitis externa or the inner layer in otitis media. Similarly, 
in early otitis media the only abnormalities may he retraction with dilatation of 
the circumferential and manubrial blood vessels, and a slight pinkish hue. 

Scarring of the membrane is common and takes on one of two appearances 
that arc sometimes seen in the same ear. There may be an atrophic scar, which 
is thin and excessively translucent, due to loss of the middle fibrous layer, or 
there may be chalky white patches, called tympanosclerosis, which results 
from deposition of thickened hyalinizcd collagen in the fibrous layer. 

The colour of tlie drum is also importani. Occasionally the membrane is 
blue due to blood or blood-stained fluid within the middle ear; if seen after 
head injury, a temporal bone fracture is likely. In contrast, a fiery red appear- 
ance with bulging and loss of normal features may result from acute otitis 
media. 

The position of the membrane should be assessed. Obstruction of the 
eustachiii tube prevents replacement of riie air in the middle ear cleft and, 
when this happens, the air becomes absorbed by the lining mucosa and a 
negative pressure develops. In turn, this results in retraction of the membrane. 
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which, to the examining eye, appears asa forcshoncning of the malleus handle 
and undue prominence ofits short process (see Fig. 12.3). Ifretractionisvery 
marked, especially if the drum is atrophic, the appearances may suggest 
perforation. 

Reduction in middle ear pressure not only causes retraction but may also 
cause serous exudation into the middle ear. UiWs occurs then a fluid level may 
be seen and, if eustachian tube obstruction is incomplete, bubbles of air may be 
visible within the fluid. 

The integrity of the membrane should now be assessed. Perforations of the 
pars tensa arc classified as marginal or central according to whether the rim of 
the membrane forms, or does not form, part of the defect. Marginal or central 
perforations should be described by their position— anterior, posterior or 
inferior— and by their size— small, medium or large. If very large, central 
perforatrol^-warrant the description subtotal. In contrast, perforations of the 
pars flaccida are described as attic perforations or as erosions if involving the 
surrounding outer attic wall. 

Finally, chronic negative intratympanic pressure may cause the posterior 
portion of the pars flaccida or posterior superior portion of the pars tensa to 
become indrawn to form a retraction pocket (see Fig. 12.3). If this pocket fills 
with infected keratin debris to form a cholesteatoma, it will expand and erode 
into the middle ear cleft and may damage vital structures such as the facial 
nerve, labyrinth and sigmoid venous sinus. Subsequent abscess formation is 
or around the brain may well endanger the patient’s Ufe. 

Tho Investigation of hoaring and hearing loss 

The simplest method of testing for bearing loss is by the use of th eh»manpp« g. 
A conversational voi ce should be heard ai 3.6 m (1 2 ftl in each ear separate ly 
and if this facility ext^s to 6 m(20 ft) it can be presumed that ihepatient has 
normal hearing. Lists of ‘spondee’ (phonetically balanced) words are used for 
this test, which should be repeated, u sing t he whispe red voice. With practice 
the examiner can sbon leamlb relate tlic nearing^istancrs to the likely bearing 
level in decibels, but technique is important and, in particular, the non-test ear 
must be adequately blocked or masked by noise. 

Further important information may be obtained by the use o ijuningp Tk 
tests. The most widely used are forks vibratin ^at 256o r 512 Hz (see Fig. 12.1). 
Th e Rinne tes t compares the hearing by airand bone conduHio n (with the base 
of the fork on the mastoid process). In the nn ^al air conduction is bette r 
tha abone conduction fRinne TX>sttivct . This also applies to patients who have a 
s ensorineural deafnes s (dcalness due to abnormity in the cochlea or vesti- 
bulocochlear nerve), whereas patien ts with a conductive deafness-w ill show the 
opposite response (tene conduction bcitcc than air conduction— Rinos^ega- 
ti^ However, care must be taken to avoid cliciring a false negative response 
when, in the presence of a'severe sensorineural deafness, the tuning fork is 
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Flf. 12.4 Pure tone audiogram abowisg a nght conduciivt dea/nr» and a Jeft aeosonneuxal 
deafness with recrvuunent. RigAt ear; O, air conductioo; (, hone conductioo. Left ear: X, ur 
Riiiductioa: j> bone cooductkjn; 2, acoimic re/Iez threshold (p. 377). 

falsely perceived in the c o^e a of the good ear when applied to the mastoid 
process on the deaf side."for this reason a Rinne-negativc response should 
always be confirmed by masldng the other car with noise using a BSrany box 
(see Fig. 12.1). 

The second test commonly used is the Weber test , in which the base of the 
tuning fork is placed anywhere on the midline of the skull or mandible. In the 
patient with a conductive deafness, this is perceived in the deaf or deafer ear 
whilst, in cases of sensorineural loss, it is re ferred to the better hearing gar . 

Audiometric tests 

Broadly speaking, hearing tests with elecironic equipment can be divided into 
two main groups. Those that rely on judgements made by the patient are 
described as ‘subjective’, whereas tests that record responses over which the 
patient has no control are called 'objective’. 


Subjective hearing tests 

Pure lone audiometry The pure tone audiogram (Fig. 12.4) is one of the 
^ most generally used techniques for assessing hearing. Pure tones are delivered 
to the ear under test through a suitable earphone (for air conduction) or by a 
vibrator attached to the mastoid process (for bone conduction), and the 
hearing level in decibels above the normal threshold plotted. The frequencies 
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tested usually range from 250 to 8000 H 2 in octave or half octave steps, la 
plotting these thresholds the symbol O is used for the right ear and X for the 
left when air*conducted sounds are being recorded, whilst bone-conducted 
thresholds arc marked by the symboh[ for the right ear and] for the left. The 
threshold curves may take various forms and useful comparisons may be made 
before and after treatment, or from one attendance to another. In the example 
shown in Fig. 12.4 it will ^ seen that the right ear shows a conductive loss of 
some SO dB whilst thresholds in the left ear demonstrate a sensorineural 
deafness. 

Whilst pure tone audiograms are useful for the recognition or exclusion ofa 
conductive loss, further audiolo^cal investigations are required to determine 
the site of the lesions causing sensorineural deafness. This is done by assessing 
three aspects of auditory function; discrimination ability, loudness recruit- 
ment and abnormal adaptation. 

Speech audiometry (discrimination ability) This measures the patient’s 
ability to recognize and to repeat correctly lists of words that arc presented to 
him. Phonetically balanced words arranged in groups of 25 arc delivered at 
different intensities to the patient’s ear from a tape recording, and the percen- 
tage of the presented speech sounds correctly repeated by the subject are 
noted. 

A person with normal hearing will score 100% discrimination with a sound 
intensity of 45^55 dB. A patient with a pure conductive deafness may also 
manage to achieve 100% discrimination but only at much higher intensity 
levels (Fig. 12.5). In contrast, patients with sensorineural deafness are unable 
to attain good scores. Subjects with sensory deafness classically show improv- 
ing discrimination at low intensities but, at 50-70% of the maximal score, there 
is a fall ofTdue to recruitment (see below). Neural deafness causes an even more 
severe impairment of discrimination, and, in an extreme instance, the score 
may be as low as 0-20% ; this impairment may be seen in spite of a reasonably 
good pure tone threshold. 

Alternate binaural loudness balance test (loudness recruitment) The 
phenomenon of recruitment is due to lesions of the cochlear end organ. As 
such, it is almost diagnostic of a sensory hearing disorder, although approxi- 
mately 10% of retrocochlear lesions will also exhibit this phenomenon. 

To ears showing recruitment a pure tone will be just audible when the 
intensity is slightly greater than the hearing threshold, but intense sounds 
(80-100 dB) create a sensation of loudness at least as great as that experienced 
by a normal ear at that intensity. In other words the dynamic range of the ear is 
compressed. 

The alternate binaural loudness b^ance test attempts to uncover this 
phenomenon by comparing stimulus intensities that give an equal sensation of 
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Fig. 12.5 Speech ludiognm. (a) Vonnil, (b) conductive deafneu, (c) sensoiy Joss, (d) neuni 
lesion. 



Fig. 12.6 Alternate binaural loudness balance. The rigbiear(0) shows reenuunent indicating a 
cochlear (sensory) deafness; the left ear (X) shows a Don-recniiiing deafness. 

foudhess Ml both the norma! and deafened car. The results can be plotted 
graphically (Fig. 12.6). 

Loudness discomfort level This simple test is also based on the phenom- 
enon of recruitment. Normal subjects can readily identify an intensity level 
(90-105 dB above their threshold) at which sounds feel unpleasant. When 
^ recruitment is present discomfort is experienced at lower intensity levels than 
■* normal, despite the threshold hearing loss. In contrast, in the absence of 
recruitment, discomfort may not be experienced even at the maximal output of 
the audiometer (usually 125 dB). 
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Fig. 12.7 Component] of (he acotntic impedance bridge. 

{Aff*fS-R-MmufiandH Ludman(l979)mDiu4ut9fiheCar,4ihtdn.lenJim:EiixDardAmoLI.) 


Tone decay tests These tests, of which there are many, measure decay of an 
auditory stimulus presented to the test ear. A small amount of tone decay is 
normal, especially at higher frequencies, but with neural lesions there is 
abnormal adaptation. Normal subiects experience decay of less than 15 dB$ 
decay in excess of 20 dB suggests a neural lesion. 

Objective hearing tests 

Impedance measurements The impedance (the reciprocal of the resistance) 
of the tympanic membrane is estimated by measuring the amount of sound 
reflected from the membrane under various applied external pressures. An 
impedance bridge is used (Hg- 12.7). The probe is fitted into the external 
meatus of the test ear so that it makes an air-tight seal. It conveys three tubes. 
The first delivers a continuous pure tone (the probe tone) into the external 
meatus. The second is conneaed to a manometer so that the external meatal 
pressure can be altered. The third is a means of transmitting sound, which is 
refiecicd from the meatus to a microphone and thence to an impedance bridge, 
where this sound is balanced against a reference tone. 

(a) Tympanometry The tympanic membrane is stiffened artificially by chang- 
ing the pressure in the meatus over the range from +200 to — 200 mm HiO 
using the manometer. When subjected to extremes of pressure, most of the 
sound introduced into the system is reflected and only low intensities are 
required to balance the impedance bridge. Conversely, when the tympanic 
membrane is mobile and the middle and external canal pressures equate, a 
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Fi|. 12.8 The 3 types of tyrnpanometry curve a, Normal; b. tympanic effusion or adhesive 
cfios; c, negative middle ear pressure (eustacbian tube dysfuncuon). 


greater percentage of the sound introduced is now transmitted. The changes 
can be plotted graphically as a t>Tnpanogram (Fig. 12.8), and characteristic 
changes will be seen in a range of common conditions such as eustachian tube 
dysfiinciion, ossicular fucation or alterations in the structure of the drum. 


) 


(b) Inira-^ural reflex measwemenu Contractions of the intra-aural muscles 
cause a stiffening of the tympanic membrane, and the resulting changes in 
compliance may be record^ by the uscof the impedance meter. The stapedius 
muscles will normally contract in response to a pure tone stimulus of 70-100 
In practice the minimal intensity of sound required to evoke this response 
is measured. This is termed the Acoustic Reflex Threshold (ART) and is 
recorded by the symbol Z (see Fig. 12.4). 

Whilst in normal ears the ART for pure tones (500-4000 Hz) lies between 
70 and 100 dB above the subjective pure lone threshold, in conductive deafness 
the reflex may be unobtainable at any level owing to middle ear pathology. In 
sensory deafness the ART often occurs at levels less than 70 dB above the pure 
tone threshold due to the phenomenon of recruitment. (Conversely, in neural 
deafness the ART is usually absent or occurs at levels in excess of 70 dB above 
the subjective threshold provided suJlIdent neurones are intact. 
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Acoustic reflex decay can also be measured, by presenting the pure tone 
continuously and noting any loss in amplitude of contraction. In normal 
subjects and in those with pure sensory deafness there is no decay at SOO Hz or 
1 000 Hz, but patients with neural deafness (when the reflex can be elicited) will 
often show reflex decay, with the contraction amplitude halved in 2-3 seconds. 

This system is also valuable in facial paralysis since any lesion of the facial 
nerve proximal to the branch to the stapedius will cause the reflex to be abolished. 

Evoked response audiometry Evoked response audiometry measures the 
small physiological electrical events that occur in response to sound stimuli. 
However, as these small electrical potentials are normally buried in the back- 
ground of the EEG it is only by the use of an averaging computer that they can 
be displayed. Equipment is used that will add together individual responses to 
a repetitive auditory stimulus so that their sum becomes visible whilst back- 
ground noise, which is random, is cancelled out. These methods have been 
increasingly used in otology both to predict hearing thresholds and as an aid to 
the diagnosis of various conditions that affect the ear. 

Vestibular Investigation 

In the normal ear at rest there Is a steady neural discharge from the vestibular 
labyrinth. These impulses, together with information from the eyes and the 
muscle, joint and skin sense receptors, ate centrally integrated to provide an 
overall appreciation of spatial orientation. 

Vestibular nerve discharge is normally equal on both sides, and is com- 
posed of infonnaiion from the utricular maculae and the cristae of the semi- 
circular canals. The utricular maculae, which are situated in the horizontal 
plane, are quiescent aTTong as th e head is horizontal and stationary, but they 
respond both to changes in gravity and to linear acceleration. The semicircular 
canals respond to changes in angular acceleration. Either or these movements 
causes changes in the respective end organs, which results m enhanced impulses 
from one side of the system and inhibition of the impulses from'the other. 
Movement thus causes eq^I and opposite effects in the two pans of the 
system. When deprived of vestibular information from one side the bram stem 
is swamped by unbalanced neural impulses from the normal side. Vertigo and 
nystagmus result, and during the acute phase (before compensation occurs) 
there is a sensation of objects moving to the opposite side and a tendency to fall 
towards the side of the lesion. 

Vestibular nystagmus b character!^ by rotational movements of the eyes 
which are alternately slow in one direction and quick in the opposite direc- 
tion. The slow component is labyrinthine in origin whilst the quick adjustment 
movement is cenir^ (see p. 30J). • 

Start by looking for nystagmus with the patient sitting in a chair. During 
this time, and whilst otoscopy b being undertaken, particular attention should 
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be paid to jerk nystagmus resulting from changes in air pressure in the external 
acoustic meatus. Such changes can be induced by the use of a Siegel’s pneu- 
matic speculum (Fig. 12.1) or by pressing the tragus into the canal. If 
nystagmus results then a 'fistula sign’ is said to be present, suggesting that the 
outer bony labyrinthine wall has be^ breached so that pressure changes are 
iransmirtrf directly to the membranous labyrinth. 

Positional vertigo 

With disease in the ear itself, and sometimes with tumours of the 4ih ventricle, 
brain stem or cerebellum, vertigo or disequilibrium can sometimes be induced 
by sudden movement of the head. The patient may be able to reproduce this 
and it may then be possible to observe lateralixed nystagmus during the period 
of vertigo. However, it is often necessary to \x^ ^provocative test for positional 
vertigo and nystagmus. The patient should be asked to sit quietly on the edge 
of a couch for several minutes before the test is begun. Suddenly lay the patient 
dovm on his back on the couch, having removed the pillow from the couch. 
Encourage the patient not to shut his eyes, even if vertigo develops, by asking 
him to look closely at your finger. During the 30 seconds after laying the patient 
supine, look for nystagmus on gaze to the left or right. In patients with 
positional vertigo due to a labyrinthine lesion, nystagmus will develop after an 
intet^l of 5 to 15 seconds and will disappear in a few more seconds {bentgn 
positional vertigo). The nystagmus is directed toward the side of the lesion. In 
some patients with cereWlar, brain stem or 4ih ventricle tumours, a similar 
nptagmus develops but without the characteristic delay of benign positional 
vertigo. Further, in benign positional vertigo it is usually possible to reproduce 
the sign only after several minutes’ rest in the sitting position, whereas in 
posterior fossa tumours the vertigo and nystagmus can be readily reproduced 
on repeated testing. 

Following recovery from a recent lesion or less severe vestibular insult, 
peripheral nystagmus may become masked by optic fixation. This suppression 
may be uncovered by a^Ushing fixation with Frcnzel’s glasses (Fig. 12.1) 
which have 20 dioptre lenses and internal illumination. The patient wearing 
these glasses can see very little but the observer has an excellent magnified and 
illuminated view of the eyes. Alternatively, latent nystagmus may be demon- 
strated by observing the eyes in the dark with a special infra-red viewer. 
Measurements of nystagmus can also be made by electronysiagmography 
(ENG), which monitors changes in electrical potentials recorded from two 
electrodes near the eyes; changing potentials resulting from eye movement are 
transmitted on to a moving paper strip for later analysis, or the data may be 
digitally presented with suitable equipment. 

) The principle of abolition of fixation is important for differentiating 
peripheral from central nystagmus. Peripheral nystagmus is enhanced by 
abolition of fixation, whereas nystagmus of central origin may be diminished 
or abolished. 
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Caloric tests 


FIf. 12.9 Bitberaul caloric tests 

Co 


These are performed by introducmg water at 3Q°C or 44°C (7 *C above and 
below normal body temperature) into ea ch ear with the head raised 30® (to 
bring the lateral semicircular canals mtothevertic aLnlane). These manoeuvres 
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induce con^'ection currents in the semicircular canal which, by causing move- 
ment of the cristae in the ampulla, induce nystagmus. In each test approxi- 
mately 250 ml of water from thermostatically controlled tanks is used, and each 
ear is irrigated at each temperature for 40 seconds. The nystagmus may be 
limed for each of the four tests or ahemattvely movement may be analysed 
using electronystagmography. As with spontaneous nystagmus of peripheral 
origin, caloric-induced nystagmus can be significantly enhanced by the aboli- 
tion of optic fixation. 

Peripheral lesions tend to cause a diminished response on one side (canal 
paresis) but directional preponderance to the opposite side may also result (Fig. 
12.9). Directional preponderance, however, is more likely to occur with 
central lesions, especially brain stem disorders but also occasionally in tem- 
poral lobe lesions- 

Radiological examination 

Radiology of the temporal bones can give the clinician invaluable additional 
information. In acute and chronic middle ear and mastoid infection, the extent 
of mastoid cellular involvement or of bone erosion can be determined from 
plain X-rays, linear tomography shows more detail. To visualize the ossicles 
and cavities of the inner ear and internal auditory canals in detail, hy^ 
cycloidal or spiral tomography is desirable. Ossicular abnormalities, hairline 
fractures, osteolytic or sclerotic bone pathology, or early evidence of tumour 
erosion may be seen. Neuroradiological techniques are necessary to confirm 
the presence of space-occupying lesions which affect the facial or vestibulo- 
cochlear ners'es, and computerized axial tomography has both diminished 
the morbidity associated with these investigations and improved the diagnostic 
yield; with high-definition images from modem scanners it is now possible to 
demonstrate much of the detailed anatomy of the cavities and structures within 
the temporal bone. 


the nose and paranasal sinuses 

Diseases of the nose and paranasal sinuses may produce a plethora of symp- 
toms. These are conveniently considered in two major groups: nasal and 
regional. 

Nasal symptoms are immediately recognized as originating in the upper 
airway. They include complaints of nasal obstruction, nasal discharge (rhinor- 
rhoea or post-nasal drip), disturbances of smell, nose bleed (epistaxis), nasal 
irritation and itching, and recurrent sneezing. Regional symptoms, on the 
other hand, are not so obriously related to the nose and sinuses, and indeed 
may equally well have their origin elsewhere. They include headache, facial 
Prin (which can easily mimic dental and numerous symptoms referable 
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to the eye including epiphora, diplopia, proptosis and orbital pain. Further* 
more, severe nasal obstruction may present with symptoms that arc solely due 
to mouth breathing such as dryness of the mouth, soreness of the throat, 
coughing or snoring. 

Specific questions are valuable in diagnosis. Thus the patient with rhinor* 
rhoea should be asked whether the discharge is bloody, purulent, watery or 
mucoid , and the amount and duration of the discharge should be recorded . It is 
also important to establish whether the discharge is unilateral or bilateral, and 
particularattention should bepaid to unilateral obstruction with blood-stained 
discharge in an older person, since this may be the presenting symptom of 
malignancy. 

In cases of airway obstruciion, some estimate of the severity of the disability 
should be made and it is again relevant to enquire whether the problem is 
unilateral or bilateral; occasionally nasal obstruction appears to alternate but it 
should be appreciated that this may be no more than an enhanced ‘nasal cycle’, 
which is a normal physiological phenomenon occurring in approximately S0% 
of the population. 

5neesf ng accompanies excessive secretion in the nasal airway . Patients with 
allergic rhinitis (seasonal or perennial) often sneeze in staccaio-like repetitive 
patterns with up to half a dozen or more sneezes in a row. Associated itching or 
watering of the eyes is also suggestive of an allergic diathesis and, in these 
circumstances, any previous history of asthma or eczema or a family history of 
an allergic phenomenon is relevant. 

Episiaxis (bleeding from the nose) may be arterial or venous in ori^ and 
may vary from an annoying and disturbing symptom to one that is life 
threatening. Common sites of anerial bleeding are from Little’s area on the 
anterior nasal septum or from the infenor turbinate. Venous bleeding usually 
emanates from a small preseptal vein which lies anteriorly on the medial wall of 
the nasal vestibule. As with bleeding elsewhere, the duration and severity 
should be accurately assessed. Any history of blood dyscrasia or clotting 
disorder should prompt the examiner to perform an immediate clotting screen 
and this may also be relevant after prolonged ingestion of drugs such as 
phenylbutazone, aspirin or amicoaguJanis. 

Examination 

First inspect the outside of the nose. The base (columella) should lie in the 
midline. On each side are the nostrils, which normally have an oval or pear- 
shaped contour, whose lateral walls are formed by the alar cartilages covered 
with skin. Gentle occlusion of each nostril by compression of the ala with the 
thumb gives some indication of airway patency. Alternatively, the airway can 
be assessed by holding a laryngeal mirror under the nostril; moist expired air 
will cause surface misting and direct comparison between the two sides can 
readily be made. 
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Fig. 12.10 Examuuuoa of the nose using the nasal sreculuiR 


Then the nasal vestibule and anterior part of the lateral wall and septum are 
examined. In children, often alarmed by instrumcntaiion, the vestibule may 
be adequately assessed by using an auriscope with a wide speculum attached. 
Alternatively, simple upw'ard pressure on the tip of the nose with a finger will 
normally allow a reasonable view of the remainder of the airway provided good 
Ulumination is available. 

In adults, however, a Thudichum’s nasal speculum is required (Fig. 12. 1). 
This is held suspended over the crooked index finger of the left hand and is 
closed by compression between the extensor surface of the middle phalanx of 
the ring finger and the flexor surface of the middle finger. Light is provided by 
a beam directed from a head mirror and the speculum is closed, inserted into 
the nostril and then gently opened to give a vkw of the anterior airway (Fig. 
12 . 10 ). 

The skin of the vestibule, which is heir to all common skin conditions, 
extends inwards for about 1 cm and b separated by a clear line of demarcation 
from the pink moist mucous membrane of the interior of the nose. Medially 
lies the nasal septum and on the lateral wall the inferior nasal turbinates may be 
seen with the anterior part of the middle turbinate lying immediately above. 
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The superior turbinate and meatus and olfactory mucosa are not seen on 
routine examination, but the nasal floor should be inspected; it becomes visible 
after gentle flexion of the head with the speculum in situ. 

The posterior choanae and post nasal space can be inspected by means of a 
small mirror inserted into the mouth and oropharynx so that it lies just behind 
the soft palate. This manoeuvre is difficult and is "best perform^ with the 
patient leaning forward, his mouth open (dentures having been removed) and 
the tongue firmly depressed with a Lack’s tongue depressor (Fig. 12. 1) held in 
the left hand. A St Clair Thomson posinasal mirror (Fig. 12.1) is then 
warmed in a spirit lamp until, when tested on the hand, the back of the mirror 
feels hot (but not uncomfortably hot). The mirror, held in the right hand, is 
passed into the mouth over the upper surface of the tongue until it lies in the 
space between uvula, tongue and pUlars of the fauces. If movement is clumsy 
or hurried the patient will almost certainly gag. Inspection should be made 
rapidly since even the most cooperative patient cannot for long resist the desire 
to swallow. 

There will be no view if the palate lies against the posterior pharyngeal wall; 
in these circumstances the palate may fall away anteriorly if the patient sniffs 
gently through his nose. 

The view of the nasopharynx is often fleeting but in a cooperative patient 
the posterior end of (he nasal septum will be seen as a sharp white dividing line 
in the middleof the field. On eithersideof the septum, the posterior end ofthe 
inferior turbinates can be seen and directly behind the turbinates are the 
openings of the eustachian tubes. The fossa of Rosenmuller lies directly above 
and behind the auditory tubes and these areas should be inspect^ with 
particular care as it is here that disease may cause compression of the tube or 
referred pain to the ear. 

To examine the sinuses the bony walls should be palpated, paying particu- 
lar attention to the infra-orbital margins; any tenderness, swelling, expansion 
or depression of bone may be significant. The palate and alveoli must also be 
inspected and should be palpated from inside the mouth, using the gloved 
finger. 

Transillumination of the sinuses by placing a strong light in the centre of 
the hard palate (maxillary sinuses) or under the frontal ridge of the orbit 
(frontal sinuses) has limited clinical use and is often misleading; it has been 
superseded by radiological investigation, which should include a lateral as well 
as occipitomental and occipiiovertical views. Further information may be 
given by films taken with the bead lilted (to demonstrate fluid levels) and, 
where a sinus tumour is suspected, by the use of linear and computerized axial 
tomography. 


Some common abnormalities 

Examination of the outsidc«f the nose may reveal old scars or recent cuts and 
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bruises. Trauma may also cause a displacement of the nasal bones; the septum 
should be inspected in case there is a septal haematoma. 

Chronic infection will cause redness and Assuring around the nostrils and 
within the nasal vestibule, where furunculosis is commonly seen, 

Dislcxaiion of the anterior end of the septal cartilage from its groove in the 
maxillary crest may cause it to project into oneor other vestibule, causing nasal 
obstruction; since the skin overlying the projecting cartilage is easily damaged 
and infected, this predisposes the patient to vestibulitis. In addition to anterior 
dislocation, the septum may be distorted and deviated, C- or S-shaped devi- 
ations involve both the bony and cartilaginous septum and are associated with 
deviations in the external nasal pyramid. Nasal obstruction and turbulence of 
the inspired air flow causes excessive drying of the mucosa with crusting and 
possible ulceration. 

Epistaxis may result from crusting but more commonly comes from arterial 
bleeding over Little’s area or venous bleeding from a preseptal vein; there is 
usually no obtdous primary cause for this. 

The normal nasal mucosa is pale-pink and moist. Excessive pallor of a 
blue-violaceous colouring suggests vasomotor instability or allergic rhinitis; a 
hypertrophied, thickened mucosa is characteristic of patients who over*use 
nasal sprays (rhinitis medicamentosa). Atrophy of the mucosa accompanies 
ageing but may also result from trauma, including surgery. 

Nasal secretions may in themselves help diagnosis. The normal secretion is 
mucoid, but profuse watery discharge is common and accompanies upper 
respiratory tract infection, vasomotor reactions or an allergic rhinitis. 
Mucopus may be seen along the floor of the nose and the presence of pus 
leaking into the nasal cavities from the middle meatus strongly suggests 
purulent sinusitis, since most of the paranasal sinuses open under the middle 
turbinate. 

Nasal polypi are another common finding. These appear as moist greyish 
swellings in the nasal airway and they commonly originate from the ethmoidal 
air cells. Consequently growth into the nose is from under the middle turbi- 
nate; if confusion exists, they can be differemiaied from the turbinate by 
palpation with a probe. An antro<hoanaI polyp has a similar appearance but 
has its origin in a maxillary sinus. After growing through the ostium of the 
sinus, it appears as a pedunculated mass obstructing the nose and hanging 
down into the nasopharynx. 


the throat 

Examination of the throat includes inspection of the mouth, oropharynx, 
nasopharynx, larynx and laiyngopharynx. The mouth and oropharynx are 
considered in Chapter 5 and examination of the nasopharynx has already been 
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described; this account is therefore devoted almost entirely to the larynx and 
laryngopharynx. 

Laryngeal disorders commonly present with cither sore throat, difficulty in 
swallowing (dysphagia), hoarseness or a lump in the neck. Less commonly, 
there is respiratory diHiculty with stridor and examination is required to assess 
the adequacy of the upper airway. Unfortunately, evaluation of symptoms may 
often prove difficult since minor complaints such as throat clearing or an 
annoying cough may herald severe disease (e.g. carcinoma of the supraglottis) 
whereas dramatic symptoms such as a sudden onset of aphonia may have no 
organic basis. In some cases, mirror examination may be inconclusive and 
direct examination under anaesthesia is then necessary. 

Nonetheless, a sore ikroai is one of the commonest symptoms in clinical 
medicine. Acute infections of the upper respiratory tract are particularly 
common in children and young adults and the patient usually makes a full and 
rapid recovery with no sequelae. Unfortunately, not all acute infections arc so 
benign and, in particular, acuteepigIottitis(caused by Haemophilus in/Iaenzae) 
or acute laryngotracheobronchilis (caused by parainfluenza virus type I, res- 
piratory syncytial virus or the virus of measles) may present with rapidly 
increasing airway obstruction nccessiuiing intubation or tracheostomy. 

Recurrent sore throat is also a common complaint. It is the major pre- 
senting symptom of chronic tonsUIitis and may vary considerably in severity. 
The degree of disability may bear no relation to tonsillar size, shape or 
appearance. Acute tonsillar infection may also cause dysphagia, especi^ly if 
there is peritonsillar involvement. However, painful dysphagia may accom- 
pany any inflammatory changes within the pharynx and is also a feature of 
swallowed foreign bodies, parapharyngeal inflammation and abscess forma- 
tion. The pain may be so severe that protective muscle spasm (trismus) is a 
feature of the presentation and the patient may be unable to swallow saliva, 
which drools from the comer of the mouth. 

Alternatively, dysphagia may accompany mechanical obstruction or 
neuromuscular abnormality within the pharynx or upper oesophagus. Again 
the history is very important. Both types of dysphagia arc painless but, 
whereas mechanical obstruction commonly presents with dysphagia that starts 
as difficulty with solids and progresses to liquids, neuromuscular abnormali- 
ties result in dysphagia for liquids at the outset. This is because paralysis or 
incoordination affecting the complex motrements associated with deglutition 
easily allows fluid to escape into the nasopharynx or to overspOl into an 
incompetent larynx. Attempts to swallow liquids therefore result in choking 
and coughing attacks which may ultimately lead to secondary pneumonia. 

Hoarseness may accompany many diHerent laryngeal pathologies. As in 
other sites, the mode of onset of the disability and rate of progression of the 
symptom are important in establishing the correct diagnosis. Thus an acute 
onset of self-limiting dysphoniabcommon, especially following voice abuse or 
simple laryngitis. Constant over-use or incorrect use of the voice by straining 
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causes chronic changes in the larynx and characierisiicaJJy, in these cases, the 
history is of dysphonia that is mild on wakingbut which becomes progressively 
more severe during the day. 

Conversely, paralysis or carcinoma of a vocal cord shows no diurnal vari* 
aiion. The voice progressively weakens over a short period and once the 
symptom is established there is no spontaneous recovery. Most of these 
patients have been heasy cigarette smokers or have abused alcohol in the past- 


Examination 

To perform indirect laryngoscopy t heexaminer scats himself facing the patient 
with his legs nearest to the source of light. Normally illumination is provided 
by a bull’s-eye lamp placed on the patient’s left, on a level with his mouth, and 
its beam is adjusted so that it is reflected and focused by the head mirror worn 
by the examiner. 

Ahead mirror (Fig. 12.1) is concave and has a hole in the centre through 
which the examiner’s right eye will inspect the image seen in the laryngeal 
mirror. It is fastened to the head by means of a band and can be adjusted easily 
because it is fitted with a ball-and-socket joint. 

A suitably sized laryngeal mirror (Fig. 12. 1) is selected and moved gently in 
a spirit flame (or hot water) to prevent misting when the patient exhales. The 
mirror is then tested to ensure it is not too hot by holding it firmly against the 
ventral surface of the examiner’s wrist. 

The patient (with dentures removed) is asked lo lean forward, to open his 
mouth and to put out his tongue. With a small square of dean gauze in the left 
hand, the examiner takes hold of the tip of the patient’s tongue between his 
thumb and second finger whilst the index finger of the same hand gently lifts 
the upper lip. With the light from the head mirror directed at the patient’s 
mouth the mirror is then introduced and placed against the soft palate near the 
base of the uvula (Fig. 12.11), Gentle pressure on the uvula is usually well 
tolerated and no surface analgesia is required for the great majority of patients. 
Hurried movement or contact with the longue or posterior pharyngeal wall is, 
however, liable fo induce gagging and, once the patient’s confidence is lost, 
further examination may be prejudiced. A calm unhurried approach is there- 
fore essential and examination may be easier if the patient is encouraged to 
concentrate on regular mouth breathing throughout the procedure. 

The larynx and laryngopharynx (Fig. 12.12) should be inspected meth- 
odically and with great care. The epiglottis lies anteriorly and is easily identi- 
fied by its upper curved margin and characteristic yellowish colour. Anterior 
to the epiglottis lies the base of the tongue and, between the two, the valleculae. 
Running posteriorly and inferiorly from the epiglottis are the aryepiglotiic 
folds and lateral to these are the piriform fossae. Pooled saliva in a piriform 
fossa or excessive mucus or saliva posteriorly should be noted, since either of 
these abnormalities is indicative of upper oesophageal obstruction or paralysis. 
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Fig. 12.11 Cxammation of (he larynx ind brysgopharynx by indireci laryngoscopy. 




Fig. 12.12 The larynx s< 
adduction (right) 


in the laryogea) mirror with the vocal cords in abduction (left) and 


Medial to the aryepiglottic folds is the laryngeal vestibule. This leads to the 
glottis at the vocal cords. The true cords are normally clear-cut and are pale 
yellow, in contrast to the remaining laryngeal mucosa which is a pinkish red in 
colour. Between the vocal cords the lumen of the cervical trachea can be seen, 
and above lie the laryngeal vencricle and false cords. 

After inspection, and with the mirror still in situ, the patient is asked 
to phonate by singing a stutained vowel (commonly ‘ee’ or ‘aay’). This 
manoeuvre serves a double purpose unce it allows the mobility of the vocal 
cords to be assessed and improves visualization of important structures by 
elevation of the larynx. 
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Examination of the neck 

No evatotion is complete without an S 'teLlea 

Eld be elicited; a pharyngeal ’’'“ylEus! lying in front of the 

column will diminish the sensation. . / nf the strap muscles are best 

cervical trachea, and the lateral lobes un manoeuvre may even 

examined by light palpation during i“„,ringers. Cervical 

drawasmallretrosternalextensionuptow^ds^taex^^^^ 

lymph nodes, which m“>b' 1" and rotation of the head 

SSSSEESSX"— 

sufficiently to provide the examiner . ^ to reduce the 

Recent advances with flexible fibrraptic well tolerated 

mimber of patients who fall into this category since it seems 

in nearly all subjects. 

f Some common abnormaUtics nf 

The epithelium should be inspected ®?yj'^’“ggK'J/Sgnant change, 
colour or oedema. Raised irregular *P* - . ^ suggests tuberculosis. 

Ulceration with oedema in the ■"“«'y'Xlto”or Suma and diffuse 
Oedema alone mdicates epithelium of the larynx is 

t^ness suggests acme , fields'^ and serological rests for 

ulcerated or irregular an X-ray of the lung purulent sputum this 

syphilis should be performed before biopsy. If there puru. 
should also be examined. When normal move- 

The movement of the larynx J^thcr some local condition such 

ment is absent the examiner must consid . . -gjponsible, or whether 

as fixation due to malignant *”y P laryngeal nerve which is 

there is a lesion along the course of the there will usually be 

causing the abnormality. If local change po 

swelling, obstruction or ulceration. * larvngeal nerves are behind 

Common sites for disruption of the Thvroid surgery), the cervical 

the thyroid (due to neoplasm or as the etnicturcs related to the under- 

oesopLgusNhe apices of ihe lun^, and the „„ ,he right, 

surface of the aorta on the left always suggest a lesion at 

Absence of movement of one or or disease of the aortic arch 

one of these named sites. An enlarged left atrium or u» 
may also cause paralysis of the recurrent nerve. 
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Chronic laryngiiis may produce a variety of appearances. Polypoid thick- 
ening at the junction of the anterior and middle thirds of the cords is common 
and may be unilateral or bilateral. Nodulcsdue to vocal strain may also be seen 
and may take a variety of different forms macroscopically. 

Since squamous cell carcinoma arising on the surface of a vocal cord is one 
of the commonest malignancies in men, hoarseness of more than 4-6 weeks' 
duration should always be investigated. All such cases, and all cases of chronic 
laryngitis, must be subjected to direct laryngoscopy with biopsy or excision of 
the lesion. In clinical practice today microlaryngoscopy (using specially con- 
structed instruments and an operating microscope) is commonly used. 
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Before examining the various parts of the eye, one should test the visual acuity, 
the extent of the visual fields and, when relevant, colour vision. 

VISUAL ACUITY 
Test for distant vision 

Visual acuity is measured with Snellen’s test types, a series of leite. ^ 

sizes constructed so that the t^Ieiter i^sibIc,io the normal eye at 60 metres, 
and the subsequent lines at fi6, 24, 18, 12, 9, 6 and '$ metres respectively. 
Visual acuity (V) is recorded according to the formula V = d/D, where*/ is the 
distance at which the letters are read, and D that at which they should be read. 
The patient is normally placed at a distance of 6 metres from the test types (d = 
6) and each eye is tested separately. The patient reads down the chart as far as 
he can. If only the top letter of the chart is visible, the visual acuity is 6/60. A 
normal person should read at least the seventh line, i.e. a yisua! acuity of 6 i!6. If 
the visual acuity is less than 6/60, the patient is moved towards the test types 
until he can read the top letter. If the top letter is visible at 2 metres, the visual 
acuity is 2/60. Visual acuities of less than 1/60 are recorded as ‘counting fingers’ 
(CF), ‘hand movements’ (HM), ‘perception of light’ (PL) or 'no perception of light’ 
(no PL). A person with an uncorrected refractive error may have reduced 
visual acuity, and a rough estimate of his corrected visual acuity may be 
obtained by asking him to view the chart through a pin-hole aperture. 

If the patient wears glasses, the type of lens he is wearing should be 
determined. Hold the lens up and look at an object through it. Then move the 
lens from side to side and watch the object. If the object seems to move in the 
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opposite iSirveuon lo Hie /cm, the /cn« « convex; if in the same direction, it is 
concave. Fatienfs with «»»/>»« i c. short sight, use concave (diverging) lenses 
and those with hypametropia ix. long sight, convex (converging) ones. 

In order to teK u-hether a lens is spherical or cylindrical, look at a straight 
object through if and then slow/y twist the lens round. If the 1cm is cylindrical, 
the object will appear to take up an oblique position. Patients who are asiig- 
maric need cylindrical lenses. 


Tost for nonr vision 

Visual acuity at the ordinary reading distance is assessed by using reading test 
types of wrying sizes, the notation being based on th e printers* *tx)int’ system . 
The smallest print used is N5. The near vision is recorded as the smallest type 
which the patient can read comfortably. ^ 


COLOUR SENSE 

Colour sense is most easily tested by the use of pscudo-isochromatic plates, the 
best known being (hose of Ishihara. People with defective colour vision 
confuse certain colours. Ishihara pseudo-isochromatic plates arc so construc- 
ted that a person with abnormal colour vision will read a different number to a 
norma! person on the same plate. 

The most common anomalies of colour vision arc various types of red- 
green deficiency, inherited as sex-linked recessive conditions, which occur in 
about 8')6 of males and 0.5% of females in this country. People with congenital 
bluc-yellow defici^cies and with total colour-blindness are rare. Acquired 
defects of colour vision occur in macular and optic nerve disease. 


VISUAL FIELDS 

The methods for testing the visual fields are described on p. 290. 


EXAMINATION OF THE EYE 

After the vision has been tested, the eyes should be examined systematically. 


The eyelids 

The shape and position nf the eyelids should be noted. People of Asiatic origin 
have a iong narrow pa^i^bral apenttre with an upward and outward obliquity 
and a charactettstic fold of skin along the upper lid. The highest point of the 
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aperture is at the junction of its middle and inner thirds. In Down’s syndrome 
the palpebral fissure is also oblique. However, in addition it is short and wide 
with its highest point at the centre of the lid. 

Ptosis or drooping of the upper lid, may be congenital or acquired. A 
congenital ptosis may be unilateral or bilateral, whereas an acquired ptosis is 
usually unilateral if due to paralysis of the oculomotor nerve or of the cervical 
sympathetic, and usually bilateral if due to ocular myopathy. 

Lid retraction If the upper lid is abnormally retracted, a band of white sclera 
is visible above the iris when the eyes are looking straight ahead. Lid retrac- 
tion, which is usually due to thyrotoxicosis (Plate IV), is often associated with 
infrequent blinking and with Ud-lag, i.e. the upper lid seems to lag behind the 
eyeball when the patient looks downwards. Patients with thyrotoxicosis fre- 
quently also have a slight degree of forward displacement of the ej’cball 
{exophthalmos QTpToptosu). Some patients with thyrotoxicosis and some whose 
thyrotoxicosis has t^n successfully treated medically or surgically develop a 
more severe and progressive form of exophthalmos, which may be associated 
with optic nerv’e dysfunction and comeal ulceration. Exophthalmos also 
results from space-occupying lesions in the orb)t, and an apparent exoph- 
thalmos may be present when the eye is longer than normal, as in myopia. 

The presence of any inflammation of the margins of the lids (marginal 
blepharitis) should be noted, together with any abnormality in the position of 
the lid margins, i.e. eversion (ectropion)orinversion(eniropion) of the lashes. 


The lacrimal gland 

The lacrimal gland is examined by pulling up the outer part of the upper lid 
while asking the patient to look downwards and inwards. Acute inflammation 
(dacryoadenitis) results in a tender swollen gland, with oedema of the upper 
lid and localized conjunctival injection. Chronic dacryoadem’tis, a painless 
enlargement of the lacrimal gland which is frequently bilateral, occurs in the 
reticuloses, sarcoidosis and tuberculosis. Tumours of the lacrimal gland pro- 
duce s hsrd sfi-clliag cf ike gl&nd associated with proptosis. 


The conjunctiva 

The conjunctiva lining the eyeball (bulbar conjunctiva) and that lining the 
inner surface of the eyelids (palpebml conjunctiva) should be examined. To 
examine the palpebral conjunctiva of the lower lid, the lower lid should be 
pulled down while asking the patient to look upwards. To expose the palpebral 
conjunctiva of the upper lid, ask the patient to look downwards, then place the 
right thumb at the upper part of the upper lid and pull it upwards so as to evert 
the eyelashes. Grasp the lashes between the forefinger and thumb of the left 
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hand and evert the lid by rotating it round the right thumb. 

The conjunctiva may be pate in anaemia, jaundiced, or injected in conjunc- 
tivitis. Marked injection of the bulbar conjunctiva with a mucopurulent dis- 
charge suggests a severe bacterial inflammation; marked injection with a little 
serous discharge is indicative of a viral infection; slight oedema of the conjunc- 
tiva with a milky hue suggests an allergic condition. Follicles on the upper 
palpebral conjunctiva occur in trachoma, whereas their presence on the lower 
palpebral conjunctiva suggests an allergic condition or a conjunctivitis of viral 
origin. 

Conjunctivitis In conjunctivitis the injection is maximal in the fomices (the 
junction of bulbar and palpebral conjunctiva). This appearance must be 
distinguished from the circumcomeal injection that occurs in keratitis, 
anterior uveitis (sec below) and acute glaucoma. In circumcomeal injection 
there is a nanow band of dilated blood vessel around the limbus, and the 
injection is minima! in the fomices. 


The cornea 

InDammation of the cornea (keratitis) This may be superficial or deep; it is 
accompanied by circumcomeal injection. Superficial keratitis and comeal 
ulcers result in breaches in the corneal epithelium; these lesions can be shown 
with fluorescein. A drop of fluorescein is instilled into the conjunctival sac and 
the excess dye is then washed out with normal saline. Comeal ulcers are stained 
green. 

Deep keratitis results in a hazy cornea, often with an intact epithelium; it is 
usually caused by a viral infection but can also occur in syphilis. Both keratitis 
and trauma to the cornea may result in comeal opacities; small opacities are 
described as nebulae, larger ones as leucomata. 

Arcus senilis Arcus senilis is a crescentic opacity near the periphery of the 
cornea. It usually starts at the lower pan of the cornea, extending to form a 
complete circle. It is common in old people, but may occur in the young (arcus 
juvenilis). It is sometimes associated with type IV hypolipoproteinaemia but 
frequently is of no significance. 


The iris 

Anterior uveitis In anterior uveitis (iridocyclitis) circumcomeal injection 
also occurs. In addition, white specks may be visible on the posterior surface of 
the cornea (keratitic precipitates), there may be an exudate in the anterior 
chamber, and the pupil may be constricted and irregular due to the formation 
of adhesions between the edge of the pupil and the anterior surface of the lens. 
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The Jatter are called posterior synechiiu. Other abnormalities of the pupils are 
described on pp. 305 and 403. 

Ocular tension 

The ocular tension may be roughly assessed by palpating the eyeball, although 
only gross variations from normal can be appreciated. The sclera is palpated 
with the two forefingers through the upper lid with the patient looking 
downwards, the other fingers resting on the patient’s forehead. The degree of 
fluctuation gives an indication ofihc ocular tension. More accurate measure- 
ments of ocular tension can be made with Schiptz or applanation tonometers. A 
diminished tension occurs in diabetic coma and in severe dehydration from any 
cause. A myopic eye frequently feds softer than a normal one. An increased 
ocular tension is a characteristic feature of glaucoma. 

The fundus (Plate II) 

Examination of the fundus of the eye, i.e. the retina and its associated struc- 
tures, with an ophthalmoscope is an essential part of every complete medical 
examination. Valuable information may be obtained about the state of the 
optic nerve head (papilla) and of the arteries and veins of the retina, in addition 
to the detection of local ophthalmic disorders. 

In routine medical examinations it is usually possible, with practice, to 
examine the optic disc and surrounding retina without dilating the pupil but 
for a complete examination of the fundus the pupils should be dilated by 
instilling a few drops of 1% cyclopentolate (Mydrilaie) or 1% tropicamide 
(Mydriacyl) into the conjunctival sacs. In patients with a predisposition to 
closed-angle glaucoma an acute attack of glaucoma may be precipitated when 
the pupils are dilated. Before a mydriatic is instilled, the patient should 
therefore be asked whether he has ever seen haloes (coloured rings) around 
lights, and, if he has, this, or the presence ofa shallow anterior chamber, is a 
Contraindication to the use ofa mydriatic. After the examination of the fundus 
has been completed, the effectsof the mydriatic should be counteracted by the 
instillation of a few drops of 2% pilocarpine. 

The patient should be examin^ either silling or lying down in a darkened 
room. He is asked to look straight ahead and to keep his eyes as still as possible. 
The ophthalmoscope is held a few centimetres from the patient’s eyes, and a 
suitable plus lens is used in the ophthalmoscope so that the iris is in focus. 
Opacities in the media of the eye (cornea, anterior chamber, lens, vitreous) will 
appear as black specks or lines against ttw red reflex of the fundus. 

The ophthalmoscope should then be brought as close as possible to the 
patient’s eye and the light directed slightly nasally. In this way the optic disc 
can be found and, in addition, the light will not shhie directly on the macula. If 
the patient’s pupils are not dUated, shining a light on to the macula will make 


396 The eye 


the pupils contract and may make the examination of the fundus diflicult or 
impossible. If the optic disc is not in focus, the strength of the lenses of the 
ophthalmoscope should be gradually reduced until the disc becomes sharply 
focused. If the observer’s eye is emmetropic and his accommodation is relaxed, 
the strength of the lens necessary to bring the fundus into focus gives an 
indication of the refractive error of the patient’s eye. Plus lenses indicate 
hypermetropia, and minus ones myopia. The optic disc, the retinal blcxx! 
vessels, the macular region and the periphery of the fundus should be 
examined in turn. 

The optic disc: Shape The normal disc is round of sUghtly oval. If astig- 
matism is present, the disc may appear more oval than normal. 

Colour The normal disc has a pale-pink colour, distinctly paler than the 
surrounding fundus. The temporal side of the disc is usually paler than the 
nasal side. 

In atrophy of the optic ners'e, the disc becomes pale and may even become 
white or greyish-white in colour. In oedema of the optic nerve bead, resulting 
from raised intracranial pressure (papilloedcma) or from inflammation (papil- 
litis), the disc is pinker than normal and may approach the colour of the 
surrounding retina. In pseudopapiiloedema, a congenitaJ anomaly sometimes 
associated with hypermetropia, the disc may appear swollen and pinker than 
normal, but the retinal blood vessels are normal in appearance, corrected 
vision is normal and the condition is stationary. 

Pf^siological cup In its centra! part there is usually a depression in the disc: 
the physiological cup. The cup is paler than the surrounding disc, and from it 
the relink vessels enter and leave the eye. In glaucoma the cup may be greatly 
increased in size and the retinal vessels will kink as they cross the edge of the 
disc. When the cup is deep, as in advanced glaucoma, retinal vessels disappear 
as they climb from the floor to the rim, and reappear again as they bend sharply 
over the cup; in less advanced cases a vertically oval cup extending to the edge 
of the disc may be seen. 

Edge of the disc This is normally well defined. In normal eyes there is 
sometimes a white scleral ring, a dark-pigraenled ring, or a suppled choroidal 
ring surrounding the optic disc. 


The retinal blood vessels These radiate from the disc, dividing dicho- 
tomously into many branches as they pass towards the periphery of the retina. 
The retinal arteries are narrower than the veins, are a brighter red in colour, 
and have a brighter longitudinal streak where light is reflected from their 
convex walls, ^’pontaneous retvutl artety palsaiion is an abnormal finding, and 
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occurs in some cases of glaucoma and aortic regurgitation. Spontaneous venous 
pulsation is frequently seen in norma! Qfcs; it never occurs in papilloedema. It 
is important to study the points where arteries and veins cross. Most frequently 
it is the artery that crosses the vein, and in normal eyes neither vessel showsany 
change in colour, diameter or direction. 

The macular re^on This is situated about 1*5 disc diameters from the 
temporal border of Che opcic disc. It is recogni^ by being darker in colour 
than the stirrounding fundus, and is frequently surrounded by a halo of 
annular light reflex. It is devoid of blood vessels. At the centre of the macular 
region is a small depression, the fovea, which is lighter in colour and often 
glistens. Pathological changes in the macular region are important, as they 
produce a greater reduction of vision than similar changes in any other part of 
the fundus. 

The periphery of the fundus This area can be examined only if the pupil is 
dilat^ with a mydriatic. Certain disease processes start in this region, for 
example retinal tears and retinitis pigmentosa. 


The abnormal fundus 

Papilloedema (Plate II) This is a passive oedema of the optic nerve head, 
most commonly due to raised intracranial pressure. There is an absence of 
inilammatorychangesand little or no disturbance of visual function. In severe 
papilloedema the patient may notice transient loss of vision for a second or two 
(visual obscurations). In the initial stages of papilloedema there is an increased 
redness of the disc with blurring of its margins, the blurring appearing first at 
the upper and lower matins, particularly in the upper nasal quadrant. The 
physiological cup becomes fiU^ in and disappears, and the retinal veins are 
slightly distended. Spontaneous pulsation of the retinal veins is absent. 

As the condition progresses the disc becomes definitely swollen (Fig. 13.1). 
In order to measure the degree of swelling of (he disc, start with a high plus lens 
in the ophthalmoscope and reduce the power of the lens until the centre of the 
disc is just in focus. The retina, a short distance from the disc, is then brought 
into focus by further reduction of the power of the lens. This further reduction 
indicates the degree of swelling of the disc (3 dioptres is equivalent to I mm of 
swelling). 

If papilloedema develops rapidly, there will be marked engorgement of the 
retinal veins with haemorrhages and exudates on and around the disc, but with 
papilloedema of slow onset there may be little or no vascular change, even 
though the (Use may become very swollen. The retinal vessels will, however, 
bend sharply as they dip down from the swollen disc to the surrounding retina. 
The oedema may extend to the adjacent retina, producing greyish-white 
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Fig. 13.1 FluorcKcm retinal angiogram of fundus m (lar'illocdrma. The disc is twoUen and 
iheit h maiked leakage of noorev^em from the cnpillary tirculation at the disc. (a> Early aitenal 
phase The (white) irtenes ire filled vrith fluorescein The disc margin is alighily swollen and this 
» out of the plane of focus There is dJatation of the optUary beds with eviy leakage of fluoretceiD 
(b) Late phase Both artenes and veins are filled with fluorescein, There is a dense white halo of 
capillary leakage of fluorescein at the disc (See also Fig. 13.2 ) 


Fig. 13.2 Fluorescein retinal angiogram offundusinpseudopapilloedema.acongeiucalaiiomoly 

ofdiK development ihatresemblespapiiloedcnta.Thediscisnonnal TbereisnocapiUary leakage 
of fluorescein, (a) Early arteria) phase. Thc(whice)ancnesare filled with fluorescein, and normal 
early filling of the capillary bed near the disc itself can be seen The vems, unfilled with 
fluorescein, appear black (b) Late phase. There » flliing both of arteries and veins, and 
peripapillary arteries are also visible. Note there is no leakage of dye. 
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striations near the disc, and a white macular fan between the fovea and disc 
may develop in some cases. These appearances result from swelling of the 
nerve axons in the nerve and retina as a result of interference with axoplasmic 
flow. 

Papilloedema occurs frequently in patients with brain tumour, but is 
panicdarly liable to occur in children with tumours of the cerebellum and 4th 
ventricle. It is rare in patients with pituitary tumours. An acute form of 
papilloedema with haemorrhage extending into the vitreous is characteristic of 
subarachnoid haemorrhage. A subdural haematoma may produce a similar 
clinical picture to that of a cerebral tumour. Papilloedema is uncommon in 
acute meningitis, but is a feature in subacute and chronic meningitis and in 
patients with brain abscess. It may be the only physical sign in benign intra- 
cranial hypertension. Papilloedema occurring in malignant hypertension is 
accompanied by arterial changes characteristic of this condition and the 
haemorrhages and exudates extend far beyond the region of the disc. 

Optic neuritis Inflammatory, demyelinating, or vascular disease may affect 
any part of the optic nerve, producing an optic neuritis, the characteristic 
symptom of which is loss of vision, which presents as either a central scotoma 
or complete blindness. There is often pain on moving the eye, and the pupil on the 
affect^ side shows an ill-sustained contraction to a bright light (see p. 305). 

When the disease affects the optic nerve head (papillitis) there is hyper- 
aemla and some swelling of the optic disc. It must not be confused with 
papilloedema, in spite of their similar ophthalmoscopic appearances. The two 
conditions can usually be distinguished by the severe visual impairment that 
occurs with optic neuritis, as compared with the minimal loss in papilloedema. 
In optic neuritis the swelling of the optic disc is usually slight, the distension of 
the retinal veins is less marked than in papilloedema, and there may be signs of 
inflammation, e.g. hazy vitreous and retinal exudates. 

Retrobulbar neuritis This is a form of optic neuritis in which the disease 
process affects the optic nerve behind the eye. The same severe visual Joss 
occurs as in patients with optic neuritis in whom there is papillitis, but the 
optic disc appears nonnai in the acute stage of the disease. Optic neuritis and 
retrobulbar neuritis may be followed by optic atrophy , with residual reduction 
in visual acuity and, often, central scotoma. 

Optic atrophy In this condition the optic disc is paler than normal and may 
even be white (Plate II). Because of the wide variation in colour of the norma! 
disc, a useful sign of optic atrophy is the reduction in the number of capillaries 
on the disc. In optic atrophy tJie number of capillaries that cross the disc 
margin is reduced from the normal of 10 to 7 or less (Kestenbaum’s sign). 
From the appearance of the disc it is customary, although not always very 
Useful, to divide optic atrophy into primary and secondary types. In the 
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primary type the disc is flat and white with cicar-cut edges. Secondary optic 
atrophy follows swelling of the optic disc, due to papiUoedcma. The disc is 
greyish-white in colour and its edges are indistinct. 

Optic atrophy may occur in a number of disorders, of which the following 
arc a few. 

1 Interference with the blood supply to theoptic nerve, as in occlusion of one 
of the ciliary vessels supplying the optic nerve head (ischaemic optic 
neuTopaihy). 

2 Pressure on the nerve, whether in its intra-ocular, intra-orbital, intra* 
caruUcular or intracranial portions. 

3 Following optic neuritis. 

4 Following trauma, where the optic nerve or its blood supply is involved. 

5 In toxic conditions due to substances such as tobacco, alcohol, lead, etc. 

6 In certain rangenita! disorders, when it is frequently associated with other 
neurological signs. 

7 Following widespread chorioretinal inflammation or degeneration. 

Opaque or meduUated nerve fibres These usually present as one or more 
bright white patches radiating for a short distance from theoptic disc (Plate II). 
The patch has a characteristic feathered edge and retinal vessels may disappear 
for a short distance within it. This condition is a harmless and non-progressive 
congenital anomaly. 

A myopic crescent This is a ring of exposed white sclera, usually on the 
temporal side of the optic disc (Plate II) but in some cases extending ^ round 
it. marked it may be associated with other degenerative changes in the 
fundus, which, if they involve the macula, will result in reduction of central 
vision. 

Retinal haemorrhages These occur in a number of different conditions and 
are due to one or more of the following factors. 

1 Increased blood pressure within the retinal vessels, as in hypertension. 

2 Abnormalities in the walls of the retinal vessels, as in arteriosclerosis, 
diabetes melUtus and occlusion of the retinal veins. 

3 Abnormalities in the circulating blood, as in severe anaemia, leukaemias, 
and bleeding diatheses. 

4 Sudden reduction in intra-ocular pressure, following a penetrating wound 
(surgical or traumatic) of the eye. 

When superficial, within the nerve fibre layer of the retina, the haemorrhages 
are elongated and ‘flame-shaped', whereas when deep they arc round blotches 
or spots. Subhyaloid haemorth^s, situated in front of the retina, are occa- 
sionally seen as very large round haemorrhages with a straight, horizontal 
upper border; they sometimes occur in diabetic retinopathy and after a sub- 
arachnoidiiaemorrhage. 
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Retinal arteriosclerosis This occurs eitheras an exaggeration of the general 
ageing process of the body or in associadon with hypertension. It is charac- 
terized by (a) broadening of the anerial light reflex, producing a ‘copper wire’ 
or ‘silver wire’ appearance; (i) tortuosity of the vessels; (c) nipping, indenta- 
tion or deflection of the veins where they are crossed by the arteries; (d) white 
plaques on the arteries; and (e) in hypencnsion, ‘flame-shaped’ haemorrhages 
and ‘cotton-wool’ exudates in the region of the macula. 

Hypertensive retinopathy (Plate IV) This is characterized by a generalized 
narrowing of the retinal arteries, particularly in the young patient. In older 
patients these changes are masked by the accompanying arteriosclerosis. If the 
hypertension is severe, fullness of the retinal veins and ‘flame-shaped’ haemor- 
rhages occur around the optic disc, and there is retinal oedema extending 
towards the macula, sometimes accompanied by a star-shaped collection of 
white exudates around the macula. In malignant hypertension, papilloedema 
is also present. The retinopathy seen in some cases of acute and chronic 
nephritis is due to the associated hypertension. 

Diabetic retinopathy (Plate IV) The fundamental change in this condition is 
the formation of capillary micro-aneurysms, seen as tiny red spots around the 
macula. Micro-aneuiysms are not seen in such abundance in any other condi- 
tion. Retinal haemorrhages and exudates may occur; the haemorrhages are 
punctate or round, and the exudates have a waxy yellow-white appearance. In 
the more severe form of diabetic retinopathy— proliferative retinopathy— new 
vessels extend into the vitreous and blc^. The resulting glial proliferation may 
destroy vision by covering the macula or by producing a retinal detachment. 
PaUents with diabetic retinopathy often have associated arteriosclerotic or 
hypertensive changes in their fundi. 

Retinopathies in disorders of the haemopoletic system In severe anaemias 
the fundus may be paler than normal and a few small ‘flame-shaped’ haemor- 
rhages and small woolly exudates may be present. 

In polycythaemia the retinal vessels are dark, tortuous and dilated. There 
may be oedema of the optic disc, and a few retinal haemorrhages may be 

observed. 

In the leukaemias the retinal veins may be tortuous and dilated. In the later 
stages of these diseases the arteries and veins may be yellowish in colour, and 
the fundus may have a generalized pallor. Retinal haemorrhages of various 
types may occur, the characteristic ones in leukaemia being round with a pale 
centre. 

Occlusion of the central artery of the retina The optic disc and surrounding 
retina are pale, and there is a cherry-red spot at the macula which contrasts 
with the milky pallor of the adjacent retina. The retinal arteries arc narrow or 
even thread-like. 
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Occlusion of the central vein of the retina There is intense swelling of the 
optic disc, with gross venous dilatation, and numerous retinal haemorrhages 
extend from the disc in all directions. 

Choroiditis In acute choroiditis there are one or more round or oval whitish 
patches in the fundus, lying deep to the retinal vessels. These patches have 
ill -defined edges and the vitreous may be hazy. WTicn the acute phase subsides, 
flat white scars with pigment around their edges arc left. The numerous causes 
of choroiditis include tuberculosis, syphilis (which may cause a disseminated 
choroiditis), and toxoplasmosis (which characteristically produces lesions at 
the maculae). 

Examination of tho cyo in children 

The points made in Chapter 16, on the examination of children in general, also 
apply to the examination of children’s eyes. In particular, children may object 
strongly to lights and instruments, particularly when they are wielded by 
white-coated strangers. Allow the child to get used to the surroundings whilst 
taking a history from the parent. At the same lime, constantly observe the 
child, noting the child’s visual behaviour, the position and movements of the 
eyes, and the general appearance of each eye. 

The assessment of visual acuity should then be made. Babies should 
rapidly fix a large object and follow it. The examiner’s face is the best visual 
target. In infants, the visual acuity can be assessed by the ability to follow 
rolling white balls of varying sizes. From the age of 2j years a more accurate 
estimate of acuity can be made using the Sheridan-Gardiner test. In this test 
the child, or the child’s mother, holds acard with a number of letters on it. The 
examiner then shows the child one of the letters on an identical card and asks 
the child to point to the same letter on his own card. When the child has 
understood the test the examiner moves lo a distance of 6 metres and shows the 
child a series of letters of decreasing size, until the child fails to make a match. 
This lest is also useful for assessing visual acuity in patients with whom the 
examiner has no common language, in illiterate patients, and in patients with 
dysphasia. 

Next, the position and movements ofthe eyes should be assessed. The least 
disturbing method is to observe the comeal light reflex; a light held at about 
one metre should produce a reflection in the centre ofthe pupil of each eye. If 
the reflection in one eye is at a diflerent location to that in the other, there is 
probably a squint. If squint is suspected, a cover test should be performed (see 
p. 301^. The range ol movement ol the eyes should then he assessed and the 
pupillary responses to light, and to acconunodaiion, should be observed. 
Finally, the media and fundi are examined with the ophthalmoscope. It is best 
to carry out ophthalmoscopy without touching the child as this can produce 
resistance and tight closure of the eye. Begin with a relatively dim light and 
gradually increase the brightness. 
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SOME CLINICAL PROBLEMS 

The painful red eye 

Three conditions have to be dIfTerentiated: 

1 Conjunctivitis 

2 Anterior uveitis 

3 Acute glaucoma 

Whilst the character of the red injection of the conjunctiva, the nature of the 
discharge, if any, and the state of the patient's vision are helpful in diagnosis, 
the simplest way to differentiate between these three disorders is to examine 
the pupils. In conjunctivitis, the pupil appears normal and reacts briskly to 
light. In anterior uveitis, the pupil is small and reacts poorly to light; it may be 
irregular as a residuum from previous episodes of uveitis. In acute glaucoma 
the pupil is moderately dilat^ and may be unreactivc to light. 

Sudden loss of vision 

It is important to decide whether the patient's vision was lost suddenly or if the 
patient suddenly became aware of relatively long-standing or slowly progres* 
sive loss of vision in one eye, for example by accidentally covering the other 
eye. Sudden visual loss is usually unilateral and very often results from 
vascular disease. Sudden transient loss of vision, sometimes described as 
OTining on like a curtain falling over the eye, and resolving gradually or like the 
lifung of a curtain after a few seconds or a minute or so, is usu^y due to 
transient embolic ischaemia of the retinal vessels. Sudden permanent loss of 
vision in one eye occurs from central retinal artery occlusion, or from optic 
nerve ischaemia, due to involvement of the ciliary circulation. The ciliary 
vessels arc often involved also in glam cell arteritis. When a retinal detachment 
involves the macula, it may cause sudden loss of vision. 

In all cases of sudden loss of vision, it is essential to test the pupillary light 
response. When there is disease in the retina, or in the optic tract, there will be 
an afferent pupillary defect (p. 305). Sudden blindness with normal pupillary 
r«ponses to light strongly suggests a functional cause for the loss of vision. 
Bilateral sudden loss of vision may also be i^j^bogenic in origin, but it can 
result from acute compression of the optic chiasm and optic nerves, for 
example in imireated hydrocephalus or in pituitary apoplexy, i.e. infarcuon of 
a pituitary tumour. Infarction of both occipital lobes, from vertebro-basilar 
dise^ or due to embolism from the heart, similarly may produce bilateral loss 
of vision but in this disorder the pupillary light responses are normal. 
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Unequal pupils (antsocoria) 

Approximately 12% ofnormal individuals have a slight, but clinically evident, 
pupillary inequality. Such physiologically unequal pupils react normally. 
Pathological pupils dilate and constrict abnormally. 

In the absence of local disease of the eye, a small pupil may be due to 
paralysis of the dilator pupUlae muscle, which is supplied by sympathetic 
nerve fibres. The sympathetic nerve fibres also supply part of levator palpe- 
brae superioris. Damage to these sympathetic nerve fibres, derived from the 
stellate cervical sympathetic ganglion, produces slight drooping of the lid on 
the affected side (ptosii). The small pupil, together with slight ptosis, consti- 
tutes Homer’s syndrome (Fig. 13.3). The easiest way to confirm a diagnosis of 
Homer’s syndrome is to put the patient into a semi-darkened room for a 
minute or two. If Homer’s syndrome is present, the pupil will dilate very 
poorly; the normal contralateral pupil dilates fully. 

An abnormally dilated pupil suggests a partial oculomotor palsy. The 
interna! ophthalmoplegia in partial oculomotor palsy results from damage to 
the parasympathetic fibres, which arise in the Edingcr-Westphal nucleus of 
the oculomotor nen'c. This may be associated with partial or complete weak- 
ness of the external ocular muscles supplied by the oculomotor nerve (p. 298). 
In internal ophthalmoplegia due to panial oculomotor nerve palsy, the 
enlarged pupil reacts very poorly to light and to accommodation. A tonic pupil 
(Holmes-Adie pupil), which is usually smaller than normal, reacts very slowly 
to light, but better to accommodation. The tonic pupil reacts in a supersen- 
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sitive manner to weak cholinergic drugs instilled into the conjunctiva! sac, e g. 
pilocarpine 0.125% solution. After accidental medication with mydriatics, 
there is no reaction either to light or to accommodation. 
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Musculoskeletal symptoms are common and occasionally may be the first 
manifestation of systemic disease. The aim of examination is to dciennine, 
wherever possible, whether symptoms are derived from bone, muscle, joint or 
other structures. It is important co appreciate that pain may often be due to 
nerve root compression, for example in cervical spondylosis or lumbar disc 
protrusion. A common presenting feature of hip joint disease in children is 
pain referred to the knee. This stresses the importance of a full examination 
and not one limited to the apparent site of symptoms. 

Examination should begin by observing the patient as he enters. Abnor- 
malities ofgair and posiure may provide important information that can be 
pursued in history taking. Observation of any difficulty in undressing and 
getting onto the examination couch will further help in assessing the patient. 
The locomotor system includes the muscles, bones, joints and soft tissue 
structures, such as tendons and Ugamenis. The examination of the muscles has 
been considered on p. 3 19, but it should be noted that although muscle wasting 
in the rheumatic diseases may be due to primary muscle involvement (c.g. 
myositis), it is more commonly recondaiy to disuse, nerve root or peripheral 
nerve problems (Fig. 14.1). 


THE BONES 

In examining the long bones of the limbs, look for any alterations in shape or 
outline and measure any shortening. In osteit is-def onnans (Paget’s disease) 
bowing of the long bones, particularly the tibia and femur, is associated with 
bony enlargement and usually increased local temperature. The skull is com- 
monly involved but clinically this may not be apparent until advanced. Pain 
may be due to the bony changes or, if these extend to the end of a long bone, to 
damage to the adjoining joint. Alteration in the shape of bones also occurs in 
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Fig. M.l Bilateral thenar muscle wasting doe 
osteoarihritic change in the tcrmmal phalanges. 




Hg. 14.2 Rheumatoid arthritis. 



Fig. 143 Gout 


rickets, with cos tochon dral et^rgcment (rickety rosap^) ^ 

largement. Localized swellings may be cau^d by mictions, ^ secondary 

Spontaneous fractures may occasionally assist m the dia^ n«:teoeenesis 

carcinoma, generalized osteitis fibrosa 

imperfecta or mulfij^e myeloma. Undue tenderness of the 
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osteomalacia, in generalized ost eitis fi brosa, myelomatosis, occasionally in 
carcinoraatosis of bones, and very rarely in Ici^acmia. " 

In the venebral column note the presence of any local projections or angular 
deformity of the vertebral spines, which vertebrae arc involved and at what 
level the projection is most prominent. Landmarks arc C7 (vertebra promin- 
ens) and the last rib, ardculating with the I2th thoracic vertebra. In many 
cases, however, the last rib cannot be distinctly felt and is therefore rather 
untrustworthy as a guide. 


THE JOINTS 


General principles 

These should be examined by inspcctton and palpanon, and by tests for their 
range of movmeftt. It is best to proceed in a routine manner, e.g. the jaw, 
cervical spine, shoulder girdle and upper limb, thoracic and lumbar spine, 
pelvis and lower limb, so that inconspicuous but important joints like the 
temporomandibular, sternoclavicular and sacroiliac will not ^ overlooked. 
Always compare the corresponding joints on the two sides of the body. Great 
care must be taken to avoid undue discomfort. 

The overall pattern of joint involvement should be assessed. Note whether 
the distribution issymmetrical, as is usual in rheumatoid arthritis (Fig. 14.2), or 
atymmetricalt as in psoriatic arthropathy or gout (Fig. 1 4.3). The seronegative 
spondyloarthropathies (e.g. Reiter’s disease) rend to involve the lower limb 
loints predominantly. It is also important to decide whether the joint involve- 
ment istnJJammaiojy or not. In the history, inflammatory joint disease is almost 
always associated with early rrwmtng uiffntss of more than thirty minutes; it 
takes some time for the joints to loosen up after waking. 

On inspection and palpation look for enlargement or irregularity of the 
joint. Determine whether this is due to bony enlargement, to osteophytes (e.g. 
Heberden’s nodes, Fig. 14.4), to thickening of synovial tissues, such as occurs 
in inflammaiory arthritis, or toeffusion into the joint space, when it usually has 
a characteristic shape and fluctuation can often be elicited. Enlargement of the 
ends of the bones, particularly the radius and ulna, can be found due to 
hypertrophic pulmonary osteoarthropathy, and complete disorganization of a 
joint with absence of deep pain sensation occurs in neuropathic (Charcot’s) 
joints. 

In addition to tnlaigemcnt, kiok for othsr stgm of tn)lammafton, redness, 
tenderness and tvarmiht and note whether the overlying skin is dry or moist. 
Tenderness may be recorded in four grades, depending upon the patient’s 
reaction to firm pressure of the joint between finger and thumb. Grade 1 , 

tenderness: the patient says the joint is tender. Grade 2: the patient winces. 
Grade 3: the patient winces and withdraws the affected pan. Grade 4: the 
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Fij. 14,4 Heberden’s node*; bony enUrgement of ihe dislal mierphalangeal joints in 
osicoonhntis. 


patient wUl not allow the ioint to be touchrf. Grade 

crystal arthritis, rhetimatic fever and sepnearthnus In gout ^e skmo^rlymg 
the affected joit is dry, whereas in septic arthnus or rheumauc fever it k 

”°If tmfcmerr is present localize it as accurately as Possible and deterrame 
whether it arises in the joint or in neighbouring strocturcs, . sheath 

spinatus or bicipital tendon rather than the sho^dcr jo • jr i- - 
crepimi, a grating or creaking sensation, may ^ C,^r,itus^roay also be 

tenosynovitis of the long flexor tendons m the . P . . . j 

derived from a joint and can be detected ^feelmg Joint with 

while it is moved passively with the other. This often m i . , ioints of 
but not invariably so, for crepitus is commonly felt m the 
older people, whereas osteoarthritis of these joints is rare. . 

In examining joints for the range of movement it may o e com- 

esUmate the degree of limitation based on previous ^ 

parison with the normal side, but for accurate desenpuon Tf^tine the 

movement should be measured with a protractor (goniometer), iwtmg in 
range oi passive movement is generally more informative t Ontleness 

movement, although it is sometimes useful to test the latter 


Fig. 14.5 Subcucincouj nodul«t ai the elbow m theumaioid trthnus 

must be exercised, particularly in the case of painful joints. Limitation of 
movement in a joint may be due to pain, muscle spasm, contracture, inllam- 
mation or thickening of the capsules or peri-aniculac structures, effusion into 
the joint space, bony overgrowths, bony ankylosis, or to painful conditions 
quite unconnected with the joint. 

In general examination look for other signs associated with joint disease. 
Rheumatoid su&cur<znc<7uj noduUs arc firm and non-tender; they may be detec- 
ted by running the examining thumb from the point of the elbow down the | 
proximal portion of the ulna (Fig. 14.5). They can also be found at other 
pressure sites, such as bony prominences, including the sacrum. Rheumatoid 
vasculiik lesions are typically seen at the nail fold (cutaneous infarcts), but also 
occur at pressure sites. Look for gouty topAi on the helix of the ear as well as 
over joints. Lymphadenopaihy may be found proximal to an inflamed joint, not 
only in septic arthritis but also in rheumatoid arthritis. Pitting oedema is 
sometimes seen over inflamed joints (Fig. 14.6), but other causes of oedema 
must of course be excluded. Lookalsoforother systemic associations, particu- > 

larly in the eyes and skin. *'■ 
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Fig. 14.6 Pittmg oedema of the 
dorsum of the hand- note also 
synovius of several mterphalangeal 
(Oinis. 


Examination of individual |oints 

In describing the"i^ge of movement of joints the ^ 

following pages will be found useful.* All motion sho ujhcnever 

degrees from a neutral or zero position, which must be de in 
possible. 


Spinal examination 

Neutral position is a normal upright stance with he^ erect 

Note any curvature of the spinal column as a whole or of p . . ’ . 

curvature may be in an anterior, posterior or late^ direcuo . . , 

vanire(exiensiondeformity)istermedfon/nwandiscommon , 

region. General posterior curvarnre (ttexion 

kypUA.U oeeurs most lypieaUy in ihelhoraeic region m old personsano mnsi 


■ HodiGed by petmissbn of the aalhora and publishefs, fcom E.F. Care & M.R. Sumner (1936) 
Journal of Bone and Join: Stagety, 18, 455- 
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be distinguished from the localized angular deformity (gibbui) of Pott’s disease 
(spinal tuberculosis). Lateral curvature is termed scoliosis, and may be towards 
either side. It is always accompanied rotation of the b^ies of the vertebrae 
in such a way that the spines come to point towards the concavity of the curve, 
i.e. the curvature is greater than it appears from inspection of the posterior 
spinous processes. Kyphosis and scoliosis may often be combined. 


Q 

NeuVBt Rotation 



Flexion end 

extension Lateral bending 



Fij. 14.7 Moveoieiits of the neck. 


Cervical spine (Fig. 14.7) 

Test: 

1 Rotation 

2 Flexion 

3 Extension 

4 Lateral bending 

Note any pain or paraesthesia in the arm reproduced by neck movement, 
suggesting nerve root involvement, and look for any neurological deficit. ^ 
Particular care is essential in examining the neck in rheumatoid arthritis 
atlanto-axial instability may cause a myelopathy. 
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Lateral bending 


Fig. 14.8 Movement* of ibc lumbar and dorsal spine. 


Thoracic and lumbar spine (Rg. 14.8) 

The thoracic spine permits mainly rotation, while the lumbar spmc can flex, 
extend and bend laterally. Test; 

1 Flexion 

2 Extension 

3 Lateral bending 

4 Thoracic rotation (patient seated) 

The normal lumbar lordosis should be abolished in flexion. The extent of 
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lumbar llexion can be more accurately assessed by marking a 10 cm gap on the 
skin overlying the lumbar spinous processes and measuring the increase in the 
gap on flexion (Schober test). Painful lestriction of spinal movement is an 
important sign oicenkal and lumbar spondylosis may also be found in disc 

or other mechanical disorders of the back or neck. The spine may be fixed in 
ankylomg spondylitis, but in the early stages of this condition lumbar lateral 
flexion is typically reduced firsi> whereas in mechanical back problems flexion 
and extension are reduced. 

Chest expansion is a measure of costovertebral movement and should be 
recorded using a tape measure. Reduced expansion characteristically occurs 
early in ankylosing spondylitis, but is also a feature of pulmonary disease. 

Sacroilfac joints 

Their surface markings are two dimples low in the lumbar region. Test for 
imtabxhty in three ways: 

1 Direct pressure over each sacroiliac joint 

2 Firm pressure with the side of the hand over the sacrum 

3 Inward pressure over both iliac bones in an attempt to distort the jaelvis 

In the second and third a positive test is indicated by the patient localizing 
discomfort to the sacroiliac joint. 


Shoulder {Pig. 14.9) 

Neutral position is arm to side, elbow flexed to 90® with forearm pomting 
forwards. Because the scapula is mobile, true shoulder (glenohumeral) move- 
ment can be assessed only by the examiner anchoring the scapula. Test; 

1 Flexion 

2 Extension 

3 Abduction 

4 Rotation in abduction 

5 Rotation in neutral: in practice internal rotation can best be compared by 
recording the height reached by each thumb up the back (combined gleno- 
humeral and scapular movement) 

6 Elevation (also involving scapular movement) 

Note any pain during the range of movement. In supraspinatus tendonitis a 
full passive range Is found, but there is a painful arc on abduction and pain on 
resisted abduction. 
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Fig. 14.9 MoTemeols of (be shoulder. 
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hyper«iiension 
Flf. 14.t0 Movefflentj of the elbow 


Elbow (F»g. 14.1Q) 

Neutral position is with forearm in extension. Test: 

1 Flexion 

2 Hyperextension 



Supination and pronation 


Fig. 14.11 Movemefiis of the forcann 

Forearm (Fig 14.11) 

Neutral position is with arm by side, elbow flexed to 90®, thumb uppermost 
Test: 

1 Supination 

2 Pronation 
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Rg. 14.12 Movemenis of ibe wrist. 


Wrist (Fig. 14.12) 

Neutral position is with hand in line with foreaim and palm down. Test; 

1 Dorsiflexion (extension) 

2 Palmar flexion 

3 Ulnar deviation 

4 Radial deviation 


Evenminorlimitauonofwristnextonorexten5.oncan^detectedbyra^ 

tag both wrists at the same time (Fig. 14.13). Wrist ,omt arthr.m ^mo t 
invariably due to an inflammatory arthnus, as primary ostcoarthnus of this 
joint is rare. 


Fingers (Fig. 14.14) 

Neutral position is with fingers in extension. Test the flexion at metacarpo- 
phalangeal, proximal interphalangeal and distal interphalangeal lomts. 

Thumb (carpometacarpal joint) (Fig. 14.15) 

Neutral posiuon is with thumb alongside forefinger and extended. Test: 

1 Extension 

J 2 Rexion, measured as for the fingers 

4 AEtoCnot illustrated) is movement at right angles to plane of palm. 
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FI«xton 

Fig. 14.14 MoTements of tbe ringen 

Examieaiion of the individual joints of the hand may be less informative than 
inspection of the hand as a whole. The combination of Heberden’s nodes (see 
above) and thumb carpometacarpal arthritis occurs in osteoarthritis (Fig. 
14.4), while a variety of deformity patterns are characteristic of rheumatoid 
arthritis: metacarpophalangeal joint subluxations, ulnar deviation of the 
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Neutral Ertension Opposition 

Fig. 14.15 Movements of the thumb 



Fis. 14.16 •Sw.n-n^k- dtow: hipcr«,»d«l p.oxi»d „d (l™d d.i.d m.OTtatagrf 
lomis. 


fingers at these joints, ‘swan-neck’ fingers (Hg._ jo^^s) 

deformities (flexed proximal and hyperextcndrfdistal “ 

In psoriatic arthritis, terminal intetphalanpal lomt swellmg may occur n.tn 

psoriatic defonnity of the nail on that digit. anH ninth erin 

Assessment of hand function should include testing gnp and pmch grip 
(between index and thumb). 


Hip (Fig. 14.17) _ . 

Neutral position is with hip in extension, patella hip 

pelvis does not tilt by placing one hand over the pelvis, while 
with the other. Test: 
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flexion 

Fig. 14.17 Movements of the hip 

1 Flexion measured with knee bent. Opposite thigh must remain in neutral 
position. Flex the knee as the hip flexes 

2 Abduction, measured from a line which forms an angle of 90° with a line 
joining the anterior superior il^ spines 

3 Adduction, measur^ in the same manner 

4 Rotation in flexion 

5 Rotation in extension 

6 Extension: attempt to extend the hip with the patient lying in the lateral 
position 

Additional examinations of the hip joint; 

1 Test {qt flexion deformity. With one hand flat between lumbar spine and the 
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couch, flex the hip fully to the point of abolishing the lumbar lordosis. If there 
is a flexion deformity on the opposite side, the leg on that side will move into a 
^ flexed position. 

2 Trendeknburg test. Observe from behind the patient and ask him to stand on 
one leg. The pelvis in health tilts upwardson the side with the leg raised. When 
the weight bearing hip is abnormal, or there is muscular weakness on that side, 
the pelvis sags downwards. 

3 Measurement of ‘true’ and ‘apparent’ shortening. If the length of the legs is 
measured from the anterior superior iliac spine to the medial malleolus on the 
same side, any difference is referred to as ‘true’ shortening, and almost 
invariably indicates disease of the hip joint or the neck of the femur on the 
shorter side. If the length of the legs is measured from the umbilicus to the 
medial malleoli, any difference is referred to as ‘apparent’ shorteningand may 
be due either to disease, as mentioned above, or lo tilling of the pelvis, usually 
due to an adduction deformity of the hip. 





Fig. 14.18 Movements of tbe knee. 



Knee (Fig. 14.18) 

Neutral position is complete extension. Observe any valgus (lateral angulation 
of the tibia) or varus deformity on the couch and on standing. Test: 

1 Flexion 

2 Hyperextension 

Test for instability by examining the laxity of the cruciate (anterior and 
posterior) and collateral ligaments. 

Pain may be derived from the patellofemoral compartment or from the 
main tibiofemoral joint. Swelling may be obvious, particularly if distending 
the suprapatellar pouch, or may be elicited by the patellar tap test or, for small 
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effusions, by the bulge test. Posterior knee joint cysts, panicularly b rheu- 
matoid arthritis, may be palpable in (he popliteal fossa and they sometimes 
rupture ptoducmg calf pain (see bclow),They may therefore mimicadeep vein 
thrombosis and can produce venous obstruction in their own right. 


Neutral 




Fie. 14.19 Movements of the ankle 


Ankle (Rg. 14,191 

Neutral position is with the outer boidcrof foot at an angle of 90" with the leg, 
and midway between inversion and eversion. Observe from behmd the foot 
position with the patient scandbg. Subtalar jobt damage or flattenbg of the 
longitudinal arches of the feet produces valgus defomiiy. Test: 

1 Dorsiilexion. Test with knee b Hexion and extension to exclude tight calf 
muscles 

2 Plantar flexbn 
Foot (Rg. 14.20) 

Neutral position cannot be deibed. Test: 

1 Subtalar bversion and eversion 

2 Midtarsal bversion/eversion and adduction/abduction, with the os calcis 
held b neutral 

3 Metatarsophalangeal and bterphalangeal flexion/extension 

Look also for tenderness at the Achilles tendon bsertion on the back of the 
calcaneum and for plantar tenderness at the site of plantar fascial bsertion. 
Inflammatory bvolvement of these attachments (enthesopathy) is common b 
ankylosing spondylitis and Reiter's syndrome. 




The gatt 

It is best to study gait with the legs and feet 

walk away from you, to turn around at a given pomt and then to 

'“^bnormaUuesof the gait are usuaUydueeithertotol^ 

limbs or to neurological disorder, though intoxication, hy 
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may occasionally cause difficulty. A fuUexaminatbn of the tegs^d feet should 
reveal any local cause, which may range from a painful com to osteoarthritis of 
the hip. Abnormalities due to neurological disorder arc described in Chapter 
10 . 


Hypormobility 

There is a wide variation in the range of joint movement in a population, with 
age, sex and ethnic differences. However, excessive laxity or hypcrmobility of 
joints (Fig. 14.21) can be defined in alxjut 10% of healthy subjects and is 
frequently familial. It is also a feature of two inherited connective tissue 
disorders, Marfan's syndrome and Ehlers-Danlos syndrome. Repeated 
trauma, haemarthrosis or dislocation may produce permanent joint damage. 


SOME INVESTIGATIONS USED IN RHEUMATIC DISEASES 
Rhoumstold factors 

Most patients with rheumatoid arthritis have in their sera autoantibodies in the 
IgM, IgG, or fgA classes that are directed against other IgG molecules. In 
routine investigation IgM 'rheumatoid factor' can be detected by its abiUty to 
clump either polystyrene panicles coated with human IgG (laiex usi, positive 
in alwut 80% of patients with rheumatoid arthritis) or sheep erythrocytes 
coated with rabbit IgG (Fose-WaaUr, DAT or SCAT lesu). A significant titre 
in the latex testis 1/80, in the sheep tests 1/32. The formeris more sensitive, 
the latter more specific for rheumatoid arthritis, but positive tests may also be 
obtained in the elderly, in patients with subacute bacterial endocarditis, and in 
hepatic and other diseases. 

Antinuclear antibody test (ANA) 

Frozen sections of normal tissue (e.g. tai fiver) art incubated with the patient’s 
serum. After washing, a fluorescent antiserum to human gammaglobulin ts 
used to detect human anubody adhering to rat nuclear antigens, llie signifi- 
cance increases with the titre and adequate standardization is important. 

This test is virtually always positive inactive systemic lupus erythematosus 
(SLE), but positive tests, usually in lower titre, are found in many other 
diseases including progressive systemic sclerosis, Sjogren’s syndrome and 
rheumatoid arthritis. In juvenile arthritis, a positive ANA is particularly 
associated with chronic iridocyclitis, which is frequently asymptomatic until 
advanced: slit lamp examination of the eye is essential. 
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DNA binding test 

This is a radioisotope immunochemical technique detecting Mtit^ies to 
native (double-stranded) DNA. If expressed as units/ml (Amersham), results 
over 25 are positive. This is the most specific laboratory test for acuve SLfc. 


Serum complement 

Low levels of complement may reflect activation following immune complex 
formauon, which b the result of disease activity m condmons such as bLb. 


HLA typing 

There b a strong association of the tissue antigen HLA-B27 with ankylosing 
spondyUtis. However, the presence of thb antigen is of limit^ value as a 
diagnostic lest, because although 95% of patients in the United ^6^°™ ""‘J 
suffer from ankylosing spondyUtb possess HLA-Bp, it also occurs ^ about 
8% of the normal population. It b of some v^ue m the diagnosis of 

seronegative (latex-negative) arthritb, particularly m childhood. 

Antistreptolysin«0 (ASO) tost 

The presence in the senim of this antibody in a titre greater than I/2M 
' (reported as the divisor, i.e. ‘200’) ™ 

indicates a recent haemolytic streptococcal infection. A po 
establish a diagnosis of rheumatic fever, bnt a negative test makes this drag- 
oos'is unlikely. 


Uric acid determinations 

A consistently normal plasma uric acid level (below 375 /xmoU ^ 

Mmol/1 in men) effectively excludes the diagnosis of (untrea c ) g • 
levels occur in a wide variety of circumstances and, in t eriw , u y_ 
estabibh the diagnosis of gout (see below). On a low pimne i , 
urinary urate excretion should not exceed 6W) mg. Hig 
‘overproducers’ of urate who may be at risk of renal stone orma lo 


Synovial fluid examination i,- i, • • 

Synovial fluid may be obtained for examination from any joint m wteh it is 

clinically detectable. The knee is the most convenient source, a . 

. with 1% local anaesthetic, a 21 gauge needle is mserted on 
) between the patella and the femoral amdyle. The aspira e also 

placed in a plain sterile container; if a cell count is required, some should also 
be mixed with EDTA anticoagulant. 
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Synovial fluid examination is diagnostic in two conditions; bacterial infec- 
tions and crystal synovitis, and every effort should be made to obtain fluid 
when either of these is suspected. Polarized light microscopy can differentiate 
between the crystals of urate In gout arid those of calcium pyrophosphate 
dihydrate in pscudogout. Outside these conditions synovial fluid examination 
is unlikely to be diagnostic: frank blood may point to trauma, haemophilia or 
villonodidar synovitis, while inflammatory (as opposed to degenerative) arth- 
ritis is suggested by an opaque fluid of low viscocity, with a total white cell 
count over 1000/;il, neutrophils over 50%, protein content over 35 g/I, and the 
presence of a firm clot. 



Fig. 14.22 Rheumatoid arthritis. There are small radioluceiit erosions m the heads of the 
mecacarpals and phalanges at the meiaearpoptalangeal and mterphaiangeal joints. 


Fib. W-23 Osteoarthritis of the hip. Note (he gross nanowbg of the joint space, and the den 
booe in the region of the joint. 


Radiological examination 

Only X-rays likely to yield specific infonnauon should be ordered. However, 
in unilateral disease it is best to X-ray both sides for comparison. In patients 
with inflammatory polyarthritis three routine films are helpful in t^diagnosis 
and assessment of progression: both hands and wrists on one plate, both eet on 
another, to compare bone density and to look for periosteal reaction or erosise 
change, and oneof the full pelvis, to show the sacroiliac and hip jomts ^figs. 
14.22, 14.23, 14.24). 


Arthrography 

^ Injection of contrast medium into the knee joint can Ik used to ^ 

diagnosis of ruptured popliteal cyst (Fig. 14.25). A double contrast technique 
is useful in demonstrating abnormalities of the menisci in tne n 


nt.I4.2S rostenorniptnreofthe 
knee joisi demonstnced by 
anhrography 


Fig. 14.34 Fracture of the neck of 
the femur. The fracture isdispbced 
reeulciog in shortening of the leg. 
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The mvestigation of a patient with a blood disorder Mudes a ^d 

clinieal exammation as weii as the examination of the Wood in the laboratory 


CLINICAL EXAMINATION 

Symptoms and signs in blood disease are due to. ha.mnelobinl 

1 Anaemia (lack of haemoglobin) and polyc^haemia ^ 

2 Leucopenia, leucocytosis and functional disorders of white cells 

3 Failure of haemostasis 

It is partieulariy important to take a careful past 

drug history as many blood disorders arc chronic, mhen B chanter. 

Detailsofhistory taking will be found in the various s« 

Physical examination is often concentrated on the lymp or • „3,;on on 

lymph nodes, liver and spleen) and the skin gives ^ Avamination can- 
anaemia, infection and bleeding tendencies. A full p ysi „ ^ many 

not be neglected as many blood disorders have general effects and many 
illnesses in the field of general medicine affect the bloo . 

The lymph nodes 

Figure 15.1 shows the distribution of the principal lymph Jhe 

may be felt. These areas should be examined and if lymph nodes are 
following points should be considered. 
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Fie. 15.1 The lymph node* clinical exammawon 

1 How many nodes arc palpable? 

2 What is their approximate diameter in centimetres? 

3 What is their consistency? 

4 Are they discrete or confluent? 

5 Are they mobUe or fixed? 

6 Is the skin in the vicinity of the nodes abnormal? 

The liver end spleen 

Blood disorders often cause very marked enlargement of the liver and spleen. 
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ri«. 15 J The liver end jpteeo: clinkaJ eiaminatiOD 

Tie Bamination should begin in the iliac fosMe to avoid missing the ^8'“^ “ 
organ which has reached the level of the pelvic inlet. If the l iver ao p 
palpable (see pp. 91 , 94) they should be measured 

expiraiion. A suitable landmark on the costal roargm is the to _ .r ,u. 
and the measurement should be from this point to the furt est e e 
organ (Fig. 15.2). 

The skin 

The skin surface may be infected or ulcerated and 'f 

rhage into the skin may occur. Haemorrhages arc classiJi . ' 

1 Pmpma and petechial fcaemorrAuger: liny pinpoint haemorrhages into 
skin which do not blanch on compression with a glass slme 

2 Brekymorrr: haemorrhages which am larger than petechiae and w.th mote 
obvious confluence 

3 Brauw 

Telangiectasia ate small dilated blood vessels which may be 

surface, particularly the Ups. They blanchoncompreKion and aresornelMM 

wurce of severe haemorrhage when the nose, gastromtestinal 

Skin infiltration occurs in some malignant conditions of the blood, e.g 
Hodgkin’s disease. 
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The conjunctivac should be inspccied for pallor or jaundice and the mouth 
may show evidence of haemorrh3ge> ulceration or infection. The tongue may 
be smooth or red, and cracking may be noted at the corners of the mouth 
(angular cheilosis). 


The fundus oculi 

Fundal haemorrhages are often visible in disorders of haemostasis, especially 
thrombocytopenia. When blood viscosity is increased (e.g. in mactoglobulin- 
aemia or chronic granulocytic leukaemia with a high white cell count) 
there may be engorgement of retinal vessels with papillocdema and retinal 
haemorrhage. 


LABORATORY EXAMINATION 
Sampling 

Blood should be collected by venepuncture, usually from the antecubital fossa. 
Venous occlusion by a cuff is permissible in most haematologlcal investigations 
but should not be severe or prolonged. A medium>sized needle should be used; 
undue suction should not be applied to the syringe as this may cause haemo> 
lysis. The patient should be resting comfortably during venepuncture and the 
procedure should be explained clearly before starting. 

The treatment of many blood disorders is by the intravenous route and 
every effort should be made to avoid laceration of veins or haemorrhage around 
the vein punctured. At the end of the procedure the arm can be held up in the 
air while the venepuncture site is pressed. 

Blood clots when removed from the body and this occurs more rapidly in 
glass than in plastic tubes. If clotted blood is required, e.g. for blood grouping, 
it should be taken into a new plain glass tube and allowed to stand at room 
temperature for 10 minutes before separation of clot from serum. Most other 
samples are taken into plastic tubes to which some anticoagulant has been 
added. Anticoagulants commonly used include: 

1 Sequestrene (EDTA), which binds calcium by chelation and is used for 
routine blood counts. 

2 Citrate, which also removes calcium and is used in coagulation work. 

3 Hepann , which inhibits many pans of the coagulation mechanism and is 
useful for chemical estimations, e.g. plasma iron. 


The peripheral blood film y. 

If blood is required only formakmga stained film then the patient’s fingermay 
be pricked with a lance and the blood spread directly onto a slide. Unfortu- 
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nately this causes platelet clumping and films are best made from freshly 
collected blood placed in a sequesirene tube, spread expertly and stained 
correctly with a Romanowsky method. 

Examination The high power of the microscope is generally used to examine 
blood films except where the presence of large blood parasites (e.g. micro- 
filaria) is suspected. Each element of the peripheral blood should be examined 
systematically, i,e. 

red cells size, shape, colour, presence of nucleated cells, rouleaux 
wAtfe cells distribution of various types, maturity, morphology 
platelets numbers (normal, reduc^ or increased), morphology 

A more detailed account of the peripheral bl(K)d will be found in the various 
sections below. 


The bone marrow 

In the adult, blood production is confined to the skull, spine, pelvis, and upper 
ends of the long bones. It is often necessary to examine the bone marrow in 
disorder of the blood and this can be done either by aspiration with a syringe 
and a specially designed needle or by removing a core of bone marrow tissue 
(trephine biopsy). Aspirates may be taken from the manubrium or body of the 
sternum or from the antcrioror posterior iliac crest, but trephine samples must 
be obtained from the iliac crest. 

Bone marrow aspirates can be spread on slides and stained in the same way 
as peripheral blood, or they may be examined histologically after formalin 
fixation. Trephine samples are fixed in formalin and processed before 
examination. 

Examination Theprinciplesofexammationofbonemairott’aspiraiesareihe 
same as those for the peripheral blood, but the slide must be examined under 
the low power of the microscope to assess cellularily in the fragments at the 
ends of the trails and to assess megakaryocyte numbers. Erythropoiesis, 
granulopoiesis, lymphocytes and plasma cells are examined under the high 
powerofthemicroscopeandasearchismadeforanyevjdenceofinfiltrationby 
cells not usually found in the bone marrow (e.g. carcinoma cells). It is impor- 
tant to stain the aspirate by Peris’ feirocyanide Prussian blue method to assess 
iron (baemosiderin) in fragments and eiyihroblasis. 

Bone marrow appearances are considered in more detail in the various 
sections, as are the more complex investigations associated with particular 
disorders. Photomicrographs of normoblastic and megaloblastic marrow are 
shown in Plates VllI and X. 
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ANAEMIA 

Common symptoms of anaemia arc usually the result of deficient oxygen 
supply to the tissues: 

Dyspnoea appears at first only on exertion but, with progressive anaemia, 
cardiac function becomes affected and shortness of breath occurs also at rest. 

Ankle oedema also occurs in severe anaemia and is associated with cardiac 
dysfunction. 

Palpitations occur when anaemia is severe and the cardiovascular dynamics 
are affected. 

Lassitude is variable, but tends to become more pronounced as the haemo- 
globin level falls. 

Anaemia will also accentuate features of vascular insufficiency, such as 
angina, claudication and cerebral uchaemic symptoms. 

Clinical evidence of anaemia can be assessed only by examination of 
the mucous membranes of the mouth, conjunciivae, nails and skin creases. 
Because of variation in the thickness and depth of pigmentation, skin colour is 
an unsuitable clinical index of anaemia. 


Examination of the peripheral blood 

Sampling The initial screening for anaemia is best carried out on a small (4.0 
ml) sample of venous blood taken into a container prepared with dipotassium 
eihylen^iamino tctra-acetic acid (EDTA: sequestrene). A sample of this size 
is necessary for the requirements of the automatic counting machines, which 
are much more accurate than the older manual methods; furthermore, addi- 
tional tests can be carried out on the same specimen should preliminary tests 
indicate they are necessary. 

Red cell indices Estunation of the red cell indices (Tables IS.l and IS.2) 
provides invaluable mfonnation for the basic differentiation of the type of 
anaemia. The haemoglobin and xhehaemaiocrii or packed cell volume (PC\0are 
the basic values revealing the degree of anaemia. A simple calculation relating 
these two estimations produces the mean corpuscular haemoglobin coruentration 
(MCHC)i this is a useful index of the average haemoglobin concentration of 
the red ceils. The accuracy of the total red cell count is considerably greater 
when an automatic counter is used because a very large number of cells can be 
enumerated in a short time. A reliable red cell count enables the computation 
of other useful indices such as the mem corpuscular haemoglobin (AfCH) and the 
mean corpuscular volume (MCV), which can be derived by relating the red cell 
count to the haemoglobin and PCV values respectively. The MCH indicates 
the average weight of haemoglobin per red cell and the MCV provides an 
estimate of the mean cell size. In some machines the MCV is obtained auto- 
matically by sizing the individual cells and the PCV can then be produced 
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Men 

Women 

Red cell count x lO'Vl 


4.4-6.1 

4.2-5.4 

Haemoglobin g/d( 


13.C-I8.0 

I1.S-I6.5 

Haenutocrit (PCV)" 


0.40-0.54 

0.37-0 47 ' 

Mean corpuscular volume fl 


75-99 

75-99 

.tlean corpuscular haemoglobin 

re 

27-31 

27-31 

Mean corpuscular haemoglobin 




concentration gldl 


32-36 

32-36 

Table 1S.3 

Typical red cell value 

in anaemia 




Iron 

Macrocytic 



deficiency 

anaemia 

Red cell count X 10'*/1 


4.9 

2.7 

Haemoglobin gfdl 


10.4 

10.4 

Haematocm (PCV) 


0.35 

0.32 

.Mean corpuscular sulume 0 


72 

}}9 

Mean corpuscular haemoglobin 

re 

21 

38 

Mean corpuscular haemoglobin 




caoceotratiaQ gfdl 


29 

32 / 


In these two examples there is a similar degree of aoaemu (haemoglobin 10 4 g/dl). Kote the 
difUereeces in the (MC^ and haemoglobioization (MCHO of the red cells m the two types of 
anaemia. The MCH is increased in the macrocytic anaemia because the red cells are largir than 
nocmal. 

Inirotideficieacy, on the other hand, the MCH is reduced because the red cells are smaller 
than usual, and also because they are poorly haemoglobinized. Generally, id iron deficiency 
aQacishibe red cell coufltis well mamuined, ^tinmacTocyucasaemiathered cell count is lower 

without the need for direct raeasuremenr. 

Confinnatoty information on the size and haemoglobin content of the red 
cells can be obtained in the course of examining a blood film. 

The blood film The morphological features of individual red cells often 
provide clues to the nature of the anaemia. 

Normocync red cells are foimd in acute blood loss, bone marrow failure and 
the anaemia of chronic disorders. 

Aniso^iosis, or variation in cell size, is an observation almost valueless in 
small degree; in marked degree it is much more important to know the types of 
cell involved, such as microspherocytes or macrocytes. 

Macrocytosis may be due to the pre^nce ofUrgepv/yc/rriTmafic (grey-blue 
staining) immature red cells (Plate IX) produced by increased erythropoietic 
stimulation, or from megaloblastic red cell precursors. 

Micwiytcsis and typochromia are usually associated with iron deficiency 
(Plate IX), ihalassaemia and other haemoglobinopathies. 

Poikilaytofis or variation in cell shape is found with significant ineffective 
erythiopoiesis as in megaloblastic anacima, myelofibrosis or when the cells are 
damaged in their circulation. 
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Spherocytosis occurs whenever the red cell membrane is damaged; it 
is characteristic of hereditary spherocytosis and autoimmune haemolytic 
anaemia (Plate XII). 

Bone marrow examination Frequently it is necessary to study an aspirate of 
marrow tissue to identify the underlying disorder more exactly. 

Iron deficiency 

Clinically the patient with iron deficiency shows symptoms and signs of 
anaemia. More specific evidence in long'Standing iron lack is indicated by 
glossitis with atrophy of papillae and angular stomatitis (cheilosis). These may be 
associated with dysphagia to form the Plimmer-Vinson or Paterson-Kelly 
syndrome. The nails may be brittle and spoon-shaped (koilonychia; Fig. 2.5). 

The history may reveal evidence of dietary lack or a cause of chronic blood 
loss such as menorrhagia, aspirin ingestion, symptoms of gastrointestinal 
neoplasm, peptic ulcer, hookworm or haemorrhoids. The diagnosis of iron 
deficiency is not complete without an indication of its cause. 

Peripheral blood Table IS.2 shows the features of reduced haemoglobin 
content (low MCH and MCHC) and reduction in mean cell size (low MCV). 
The hypochromic microcytic state of the red cells is connrmed on examination 
of the blood film, in wWch the central pallor of the cells is considerably 
enlarged. 

Estimatiotiof plasma iron is essential to confirm the deficiency; the plasma 
iron binding capacity is typically increased. 

Hypochromic anaemia without iron deficiency is a feature of ‘anaemia of 
chronic disorders’, ihalassaemia syndromes, sideroblastic anaemias and occa- 
sionally renal failure. 

Bone marrow Though not usually necessary, bone marrow aspirates show 
erythroblasts in increased numbers in the later stages of maturation, with 
deficient haemoglobin formation. Staining the film to determine its iron 
content reveals a deficiency of storage iron (haemosiderin). 


Deficiency of vitamin D,, and folic acid 

In addition to the symptoms and signs of anaemia, the history may reveal a 
primary cause such as dietary deficiency or total or partial gastrectomy. 
Pregnancy, or any condition that increases the body’s demand for folate, may 
cause folate deficiency. Other important clinically related conditions include 
pernicious anaemia and malabsorption syndrome. 

Deficiency of vitamin B„ and of folate can be confirmed by serum assays of 
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these vitamins; malabsorption of vitamin B« is best demonstrated by the 
radioactive Bj, urinary excretion (ScbiJliog) lest. 

Pernicious anaemia is the most common cause of vitamin Bu deficiency in 
the United Kingdom. It is rare in Africa and Asia. It commonly presents 
after the age of 30. A sore tongue is a usual symptom and the features of 
subacute combined degeneration of the nervous system may precede or suc- 
ceed the symptoms of anaemia. Indigestion and diarrhoea may occur. In 
addition to the anaemia, mild jaundice is common and the tongue becomes 
reddened, smooth and shiny. The spleen is often moderately enlarged. 

Additional and more specific tests for pernicious anaemia includegor/nc 
analysis following peniagastrin stimulation to demonstrate achlorhydria. This 
is not usually done when the other tests are available. Autoantibody studies in 
the serum are positive forpcrteM/fe//flnn5odtcj in 95% of cases and [or intrinsic 
factor antibodies in 60%. 

Malabsorption syndromes produce folic acid deficiency more readily than 
vitamin Bi, deficiency and are found in association with tropical sprue, adult 
coeliac disease and other small bowel pathology such as blind loops, fistulae, 
ileitis and jejunal diverticulosis. Spnieand coeliac disease may be accompanied 
by steatorrhoea and features due to lack of absorption of other important 
dietary components such as protein and calcium. 

Peripheral blood The total red celt count is reduced in number but each cell 
is well haemoglobinized (normal MCH and MCHC) and larger than normal 
(high MCV). In the blood film the macrocytes are typically oval in outline and a 
number of ‘tear-drop’ poikilocytes are seen. They are normochromic unless 
there is a complicating iron deficiency also. The polymorph leucocytes tend to 
be reduced in number and have hypersegmented nuclei. Platelets are also 
reduced in severe cases. 

Bone marrow Bone marrow films show a marked increase in cellularity due 
to proliferative (but ineffective) crythropoicsis with defective maturation of 
the cell nuclei, resulting in the formation of megaloblastic red cell precursors 
and giant metamyelocytes. Iron stores are increased due to the excessive 
breakdown of the abnormal red cell series. 

Haemolytic anaemias 

Anaemia due to premature destruction of the cells may be congenital or 
acquired. The congenital forms have a history of anaemia and usually h 5 q)er- 
bilirubinaemia dating from early life, often accompanied by a family history. 
They are usually due to intrinsic abnormalities of the red cell membrane (e.g. 
congenital spherocytosis), metabolism (e.g. enzyme deficiencies) or haemo- 
globin structure. Acquired haemolysis is usually of recent onset and results 
from the cells being exposed to the destructive effects of, for example, anti- 
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bodies and poisons. A rare form of acquired red cell membrane abnormality is 
paroxysmal nocturnal hamoslobmuria. 

The patient presents with a variable degree of anaemia and jaundice, 
though in mild cases the latter may be absent. The spleen is usually palpable. 
In severe long-standing haemolysis of congenital origin the increased red cell 
production tends to produce stunted growth with distortionof the bones of the 
skull due to the marrow hyperplasia. Typically, this results in mongoloid facies 
and radiological thickening of the diptoe. There is a tendency for skin ulcera- 
tion to occur particularly on the lower legs. 

The laboraioiy findings, in addition to a degree of anaemia, are: 

1 Abnormal red cell morphology, e.g. spherocytes 

2 Reticulocytosis 

3 Erythroid hyperplasia of the bone marrow 

4 Increased indirect plasma bilirubin 

5 Increased urinary urobilinogen 

6 Shortened survival of isotope-labelled red cells 

7 Typically, the urine contains no bilirubin 


Extravascular and intravascular haemolysis 

In many cases of haemolysis, the damaged red cells are removed from 
the circulation by the reticuloendothelial tissues, particularly the spleen. 
When red cell destruction is acute they arc broken down in the circulation, 
This is the intravascularhacmolysis which rcsultsin loss of scrum Aapajgfoiinr, 
the presence of meihaemalbumin in the serum, haemosiderinuria and 
hamoglobinurta . 


Congenital haemolytic anaemia 

Membrane defects Hereditary spherocytic anaemia is an autosomal domin- 
ant abnormality of membrane struaurc. Removal of red cell membrane by the 
spleen results m the circulation of small spherocytic red cells (Plate XII). The 
saline osmotic fragUity test is used for diagnosis. 

The saline osmotic fragility test This test measures the ability of the red cell 
to increase its volume under an osmotic load before it bursts, releasing its 
haemoglobin. Spherocytes are more fragile and thin cells, such as target cells, 
are less fragile than normal. The increased fragility of a red cell sample is 
proportional to its sphcrocyte population. The test is therefore also positive in 
autoimmune haemolytic anaemia or in any condition in which the number of 
spherocytes is increased. 
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Red cell enzyme defictences 


A breakdown in the mechanism of red cell carbohydrate metabolism may 
occur either in the pentose phosphate pathway, when deficiency of glucose-^ 
phosphate dehydrogenase (G6PD) is the more common defect, or in the 
Emden-Meyerhof glycolytic pathway, which is particularly affect^ by a lack 
of pyruvate kinase. These enzymes can be quantified by fairly simple methods. 
G6PD deficiency may be recognized by a simple qualitative dye screening test. 

Each of these important inherited enzyme deficiencies may be associated 
with forms of non-spherocytic congenital haemolytic anaemia. Severe G6PD 
deficiency occurs particularly in Mediterranean peoples. An additional factor 
in some of these individuals, which may produce severe haemolysis, is an 
associated sensitivity to thefava bean or its plant pollen. A less severe variety of 
G6PD deficiency occurs in some 10% of African males and less frequently in 
African females, the character being sex linked. Such deficient individuals 
show no adverse effects except after treatment with cenam drugs such as 
primaquine. 

Family studies should always be carri^ out. 

Abnormal haemoglobin formation 

Abnormal haemoglobin may arise as a result of substitution of abnormal 
variants of haemoglobin for the normal adult (A) type, or it may occur when 
normal adult haemoglobin formation is inldbited as in the thalassaemia 
syndromes. 

A prominent example of a substituted abnormal variant is haemoglobin S, 
which produces sickU cell disease (Plate XI). If sickle cell haemoglobin is 
deoxygenated, it becomes insoluble and crystallizes out in the red cell. Such 
red cells take on a characteristic sickle shape and may obstruct the blood flow 
in nutrient vessels and cause infarction. When sickle formation is not obvious, 
as is likely to be the case in the heterozygous form, sickling may be provoked in 
vitro by incubating a wet preparation of the erythrocytes under conditions of 
reduced oxygen tension. Alternatively the haemoglobin S component can be 
detected by a simple tube test which depends upon the fact that sickle haemo- 
globin is less soluble than the normal form. Sickle cell disease is common in 
African and New World negroes. Other qualitatively abnormal haemoglobins 
of note are C (in West African and New World negroes), D pun jab (in northern 
Indians) and E (in south east Asians). These abnormal components can be 
identified by electrophoretic techniques. 

Of the ihalaszaemias , the common variety is /3-thalassaemla, in which the 
production of )5-po]ypepijde chains of the globin is lacking. It is distingiushed 
by an increase in the minor normal haemoglobin components A, and F. In 
o-thalassaemia, where a chains are dcficiwt, there is no increase in A, or F but 
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the formation of haemoglobin Bans (>4) and haemoglobin H C64) may occur. 

The overall picture of thalassaemia is that of hypochromia resulting from 
the genetically determined deficiency of haemoglobin A production. The 
abnormally thin red cells that are pr^uced frequently appear as target cells 
(Plate XI). The leptocyu has an increased resistance to more dilute solutions of 
saline compared with normal cells when the osmotic fragility test is appli^. 
The level of iron in the plasma is high in these conditions and the iron-binding 
capacity is greater than normal. In the marrow there are abundant iron stores 
and the metabolic defect in haemoglobin synthesis results in the presence of 
iron granules in the developing red cells. A characteristic abnormality may 
occur in the skull X-ray (Fig. 15.3). 

Acquired haemolytic anaemia 

Acquired haemolytic anaemia results from red cell damage caused by auto- 
antibodies or toxic chemicals, poisons and therapeutic agents or by red cell 
trauma. 

The direct antiglobulin (Coombs') lest Red cells which have been sensitized 
by antibodies are coated with immunoglobulin (IgG, IgA or IgAi) and some- 
times components of complement also. An anti-human globulin (Coombs’) 
serum, obtained by deliberately immunizing an animal (e.g. rabbit) to human 
globulin, will agglutinate cells sensitized in this way and so demonstrate the 
presence of the antibody. The affected cells in haemolytic disease of the nnoiom 
due to Rhesus fetal-maternal incompatibility can be detected by the same 
technique. 
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POLYCYTHAEMIA 

If the red cell count is in excess of normal, polycythaemia is present. This is 
usually associated with increases in the haemoglobin level and PCV. The 
condition may be due to a primary bone marrow disorder— polycythaemia 
rubra vera--or may be secondary, for example in congenital heart disease, 
chronic lung disease, and some renal conditions. 

Polycythaemia causes headache, plethora and tinnitus. Patients with 
the primary condition often complain of pruritus and the spleen is usually 
palpable. 

In polycythaemia rubra vera the neutrophil and platelet counts are typi* 
cally increased and the neutrophil alkaline phosphatase and plasma uric acid 
levels are elevated. The red cell mass is increased in all forms of polycythaemia 
except when the plasma volume is reduced, e.g. dehydration. 


BLOOD TRANSFUSION 


Collection of donor blood 

Id the United Kingdom a highly organized blood collection service is available 
on a nationwide basis. Donors are selected from healthy adults of either sex 
between the ages of 18 and 65, except for pregnant and lactating women. 
Usually about SOO ml of blood is taken into a special plastic bag containing 75 
ml of a citrate anticoagulant. Donors are safeguarded by a routine haemoglobin 
estimation prior to donation using a simple finger prick method and estimating 
the specific gravity of a drop of blood in copper sulphate solution. Males are 
accepted if their haemoglobin equivalent is over 13.5 g/dl; for females the 
minimum level is 12.5 g/dl. Usually donors give only two donations in a year. 
Care must be taken to avoid air embolism during donation. 


Processing of donor blood 

In order to protect the recipient, the possibility of transmitting disease in the 
transfused blood must be avoid^ (p. 443). An attempt to avoid hepatitis is 
made by testing all donor samples for hepatitis-associated antigen (HAA). The 
serum of all donors is also tested for ^phtlis. The ABO and Rh(D) blood 
groups are determined routinely before transfusion. If the donor is group O, 
the serum should be tested for high litre anti-A and anti-B and, if present, the 
blood should be reserved for group O recipients only. 

Storage of whole donor blood in acid-citraie-dextrose (ACD) or citrate- 
phosphate-dextrose (CPD) must be maintained at a constant temperature of 
4®C. Optimally this should be for a maximum period of three weeks. 
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Qlood components 

Individual components of donor blood are available for specific iherapeuiic 
requirements. Transfusion thus becomes both more economical and more 
specifically effective. Such components include packed red cells, platelets, 
leucocytes (occasionally), whole plasma (fresh frozen at -20'C) and factor 
VIII (as cryoprecipitatc at “-20“Q. Dried preparations of whole plasma, 
fibrinogen and factor VIII and IX concentrates are also available. 


Compatibility testing of blood for transfusion 

When a patient requires a transfusion, Mood of the same ABO and Rh(D) 
group must be selected. The red cells of each donor sample must be tested with 
the recipient's serum by several methods at dilTcrcnt temperatures. Agglutin* 
ation by complete cold antibodies in saline is tested for at room temperature 
and at ST'C. Tests for incomplete warm antibodies should be done in bovine 
albumin at iTC and by the indirect antiglobulin (Coombs’) test using 'broad 
spectrum' antiglobulin serum that will detect both IgG antibody and comple- 
ment. Treatment of the donor red cells with proteolytic enzymes may also be 
used as a technique for discovering potentially incompatible antibodies in the 
recipient's serum. 


Indications for blood transfusion 

It is imponant to conHne blood transfusion to clinical conditions in which 
there is a clear indication; there arc very real hazards which may occur as a 
direct consequence of transfusion. 

Acute blo^ loss must be rectified by giving whole blood sufficient to restore 
blood volume. Trauma may additionally involve excessive loss of plasma, 
whichmayreqtureproponionately more plasma to restore equilibrium-Bunu, 
when extensive, need almost exclusively plasma replacement to rectify the 
marked haemoconcentratlon following severe plasma loss. 

Most chronic anaemias of nuirilional type can ^ corrected by giving the 
appropriate replacement therapy such as iron, folic acid or vitamin Bt«. 
Transfusion of packed red cells may be necessary if rapid restoration is 
required in iron deficiency of pregnancy or if anaemia is severe in B,, or folate 
deficiency. Chronic hone marroto failure due to aplasia, fibrosis or leukaetnic 
infiltration requires correction at intervals with donor red cells. 

Transfusion ofplaieUt concentrate is indicated when spontaneous bleeding 
is due to thrombo^openia. 

In cases of leucopenia with severe infection resistant to antibiotics, granu- 
loeyie transfusion may be accomplished by separating neutrophils from the 
fresh blood of norm^ donors. Patients with chronic granulocytic leukaemia 
have also been used as a source of alls. 
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Complications of blood transfusion 

Incompatibility Incompatibility is the most serious hazard associated 
with blood transfusion. Acute haemolysis arises from ABO blood group 
incompatibility. Massive red cell agglutination and destruction is followed by 
mtense haemoglobinaemia, jaundice and acute renal failure due to tubular 
necrosis. The renal lesion is partly due to circulatory shock and hypotension 
and partly to the presence of haemoglobin casts and red cell debris. Careful 
documentation and sample labelling are required to avoid this potentially fatal 
consequence. 

Pyrogen reaction The pyrogen reaction is probably due to the presence of 
antibodies to transfused leucocytes and platelets in the patient. 

Allergic reactions Urticaria and asthma may occur during transfusion if the 
donor blood contains material to which the patient is sensitive. 

Toxic effects due to excess of citrate may occur following multiple trans- 
fusion and symptoms of hypocalcaemia dewlop. 

Air embolism is much less likely to occur with the use of plastic bags» which 
collapse down as they empty of blood. 

Circulatory overload is more likely to occur in elderly patients with chronic 
anaemia. The use of packed cells for transfusion and potent diuretics help to 
prevent its occurrence. 

Iron overload occurs in patients w’ho have been sustained over a Jong time 
with numerous blood transfusions. 

Thrombophlebitis tends to occur when the same infusion needle remains in 
the same site for over 12 hours. 

Transmission of disease Malaria parasites survive for about three weeks at 
and can easily be transmitted. In non-malarious countries, potentially 
infected donors are refected. In malarious areas the simultaneous administra- 
tion of anti-malarials may be necessary. 

Hepatitii due to hepatitis-associated antigen (HAA) should be avoided by 
screening the serum of all donors. Some anicteric cases have sera positive for 
the antigen and are capable of giving the r«apient hepatitis. Furthermore, 
hepatitis may result even when no HAA has been identified in the donor 
sample. 

Syphilis is due to treponema pallidtatiy which may survive for six days at 
4 C. All donors m the UK are screened serologically. 

Brucellosis and cytomegalovirus may also be transmitted. 


444 Tho blood 


Faulty storage Storing blood at fFce 2 ing temperatures or over'heating it 
prior to transfusion may result in massive haemolysis of donor red cells with 
dangerous consequences if transfused into a patient. Grossly infected blood 
may result from storage at temperatures above 4”C. 


DISORDERS OF WHITE CELLS 

The clinical effects of white cell disorders arise from lack of white cells, 
disturbances in white cel! function and the effects of white cell proliferation. 
When taking a history the following points should be considered. 

Has the patient noticed a reduced resistance to infection, e.g. frequent 
colds or influenza, sore throats, chest infections, earache, boils, pustules, 
dysuria and fever or sweats? 

Does the patient complain of mouth ulceration, skin rash or irritation 
(pruritus)? Has the patient noticed any enlargement of lymph nodes or the 
sensation of dragging or pain in the left hypochondrium which can arise from 
an enlarged spleen? 

In practice it is remarkable how few symptoms may arise from very 
enlarged lymph nodes, liver and spleen. One may see a patient whose spleen is 
enormous presenting with an entirely dlHerent complaint. 

Symptoms may be related to invasion and displacement of normal tissues 
by tumour. Thus patients with acute leukaemia also suffer from symptoms 
of anaemia and thrombocytopenia and may develop bone pain. When the 
meninges are invaded, symptoms of headache and neck sti^ness may be 
prominent and deposits may damage the spinal cord causing paraplegia. If 
lymph nodes in the mediastinum become sufficiently large as a result of 
lymphoma they may cause mediastinal obstruction with venous engorgement 
of the head and respiratory embarrassment, whilst in the abdomen large nodes 
may cause lymphatic and/or venous obstruction in the lower limbs. Bone pain 
is also a prominent symptom of the plasma cell tumour myelomatosis, in which 
pathological fractures also occur. 

A variety of symptoms may be caused by the systemic effects of white 
cell tumours. These include fever without evidence of infection, weight loss, 
pruritus, polyneuropathy, myopathy and renal failure from a variety of causes. 
In myelomatosis an abnormal globulin may circulate in the blood and con* 
tribute to renal failure and may cause visual and circulatory disturbances. 
Characteristic ‘lytic’ lesions may be seen in X-rays of the skeleton and of 
the skull (Fig. 1S.4). Autoimmune haemolytic anaemia may occur in some 
lymphomas. 

When the white cell count is very high, i.c. greater than 300 x ICP/I, this 
alone may cause symptoms due to failure of the peripheral circulation. Thus in 
chronic granulocytic leukaemia patients may present with priapism, visual loss 
or dyspnoea. 
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Fit. 1S.4 Multiple osteolytic tesiODs is the skull io myelomatosis. 

Physical examlnaclon is mainly concentrared on the mouth, skin and 
lymphofeiicular system; neutropenic mouth ulceration may be very severe. 
The lymph nodes are usually enlarged in the lymphoid malignancies but many 
viral illnesses (c.g. glandular /ever) may cause lymphadenopaihy. The liver 
and spleen are also often enlarged in lymphoid diseases. 

In the lubarawryt investigation centres on thepenpAero/ blood and the bone 
narrow. 


The peripheral blood 

The wWte cell count ranges from 4-5—11 x 10*/J in the normal adult. With 
modem apparatus the white cell count is usually measured automatically at the 
same time as the haemoglobin and other red cell values. The dif/erential white 
cell count b usually calculated by examinationof the stained film and in health 
a typical result would be; 

Neutrophils 60% 

Lymphocytes 30% 

Monocytes 6% 

Eosinophils 3% 

^ Basophils 1 % 

Variations of normality are very wide and values are different for infants and 
young children. Differential coimting using the microscope is very inaojurate 
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soone should not put too much emphasis on individual results. Trends in serial 
counts arc easily seen by charting iigures. Automatic differential counters arc 
much more accurate than manual methods and will allow valid calculation of 
absolute white cell numbers which are derived from the total white cell count 
and the difTcrential count. 

An abnormality in the number and/or distribution of white cells does not 
necessarily imply a white cell disoidcr as almost any illness may alter the total 
or differential white cell counts. The typical response to bacterial infection or 
any stress is a neutrophil leucocytosts, though in children a lymphocytosis often 
occurs, especially in whooping cough. Sometimes the reaction may be so 
marked as to mimic a leukaemic process, and is termed a leukaemoid reaction. 
Glandular fever is an infectious illness which causes a non-specific lympho- 
cytosis in which the lymphocytes are morphologically abnormal and in some 
respects resemble leukaemic cells, but the illness is self-limiting (Plate X). 

The white cell count is also increased in most types of leukaemia due to the 
presence of abnormal white cells in the peripheral blood. In acute leukaemia 
these will be lymphoblasts or myeloblasts (see below). In chronic lymphocytic 
leukaemia mature lymphocytes (Plate XIII) form the majority of the white cells 
and in chronic granulocytic (myeloid) leukaemia a spectrum of maturing 
granulocytes is found (Plate XIII). 

The while cell count may be reduced by: 

1 Aplasi>-idiopathic or due to drugs, chemicals or irradiation 

2 InfiltratloQ, e.g. myelofibrosis 

J Vitamin B„ ot folic acid deficiency 

4 Sequestration and/or destruction due to an enlarged spleen, e.g. Felty's 
syndrome 

5 Ovcrsvhelming infection 

6 Inherited conditions 

Inherited defects may also lead to disorders of neutrophil function as in the 
sex-linked chronic granulomatous disease of childhood. Both inherited and 
acquired disorders of lymphocytes are described but the acquired defects are 
more common and are often found in patients with Hodgkin’s disease, lym- 
phoma or myeloma. 

The lymphoid series Many morphological alterations are non-specific but 
malignant lymphoid cells are often larger than normal and contain a prominent 
nucleolus (lymphoblasts). Morphologicalabnormalities may also be seen in the 
more ‘mature’ lymphocytic and pbsmacytic malignancies. 

The myeloid series More primitive white cells may appear in the peripheral 
blood in various forms of myeloid leukaemia and also in infection (see above). 
The most primitive myeloid cells (myeloblasts) are large cells with more 
plentiful cytoplasm than lymphoblasts and the nuclei often contain multiple 
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nucleoli In the cytoplasm, rod-like stnicttires (Auer rods) may somcuines 
seen. Abnormai myeloid cells often resemble inonocytes morphoIogicaUy. 
Some forms of myeloid leukaemia are speafically monocytic. 


The bone marrow 

It is difficult to give precise indications for 

and details of interpretation are outside the scope of this chapter. > 

bone marrow aspiSon is indicated in the ‘“^SlSn 

with diffuse marrow infiltration, e.g. leitoeroms and i^elomatMis (Plate Xilh 
whUst a combination of aspiration and trephine ^ a lyiS 

those conditions associated with patchy marrow 

phomas. A bone marrow trephine may be necessary to couflm 

aplastic anaemia. In myelofibrosis the sobdifica i . , j j important 

aspiration impossible and a trephine sample must be obtain^. It is irn^nan 
to note that W marrow infiltration in acute find to 

over into the peripheral blood though there is usua y 
associated pancytopenia. 


HAEMOSTASIS 


The haemostatic mechanism involves the following: 

1 The properties of the vessel wall 

2 The platelets 

3 The coagulation mechanism 

4 The fibrinolytic mechanism 


These mechanisms are closely interrelated and are separated conventionally 

only for case of description. . Heed exces- 

The majority of haemostatic defects result defect pro- 

sively. Hypercoagulable states arc comparauve y . * . .jjg history is 

duce diffeSit cltoical syndromes and to defects of haemostasis the lustory 

often mote important than the physical exanunation. tnl-en nlace 

First it is important to estabUsh whether Mcessive ““^“Shaa taken pla 
or not. This may be very difficult as ‘a little . I t-ae after 

often has to be taken from the anxious mother of a cWd who 
dental^^xtraciion or tonsillectomy and it is use . 

evidence of excessive haemorrhage from another source, 
blood transfusion. . . 

The history should include the following questions. haemor- 

^ Does spontaneous bleeding occur (e.g. epistaxis, j bruising or 

rhage)? Is haemorrhage excessive after trivial 
haemaioma formation during everyday life or gent 
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excessive only after severe trauma, c.g- has there been severe haemorrhage 
after tonsillectomy, dental extraction or appendicectomy? 

Has there been any blood in the vomit (haematemesis), altered blood in the 
stools (melaena) or blood in the urine (haematuria)? Has the patient noticed 
any small red blood spots (purpura) on the skin or in the mouth? Do the gums 
bleed? In women, has menstruation been excessive? Docs the patient enjoy 
good general health? Follow up any specific points. 

Can the patient remember any previous incident involving ext^sive 
haemorrhage at any time? Is there a family history of excessive haemorrhage 
and if so what is the pattern of inheritance? 

What drugs is the patient taking and what drugs have been taken in the 
recent past? Aspirin is the most common drug to consider because of its various 
eiTects on the haemostatic mechanism and because it is often included in 
proprietary preparations which the patient may not regard as ‘drugs’. It is also 
important to make sure that the patient ts not taking oral anticoagulants. 

What is the patient’s occupation? Does he come into contact with any 
dangerous chemicals? These questions are obviously important in the analysis 
of the cause of any defect. If a defect is found ji may influence the choice of 
occupation for the patient in the future; a patient with haemophilia makes a 
poor security guard. 

Physical examination will demonstrate whether or not there is any damage 
from previous excessive haemorrhage: Urge untidy scars may be due to pre- 
vious wound haematomata and recurrent haemanhroses may cause degenera- 
tive joint disease. The skin, mucous membranes and fundi should be 
examined for purpura, petechial haemorrhages and bruises. Examination of 
the lymph nodes, liver and spleen may reveal a white cell abnormality. 

Haemorrhage due to vessel wall and platelet defects tends to be from the 
mucous membranes and into the skin. In patients with hereditary telangiec- 
tasia, bleeding occurs from the nose, mouth atjd gastrointestinal traa and also 
sometimes from the urinary tract. lUticnts with reduced numbers of platelets 
(thrombocytopenia) also suffer from nose bleeds and purpura, and bleed 
excessively at surgery. The degree of haemostatic defect depends on the 
number of circulating platelets (see below). In patients with a coagulation 
defect primary haemostasis, which relics on platelet function, may be normal 
but haemorrhage occurs after surgery, often after a short delay. In severe 
coagulation defects spontaneous haemorrhage may occur, especially into joints 
and muscles but intra-abdominal and intracranial haemorrhage are also well 
described. In von Willebrand’s disease both platelet function and the coagula- 
tion mechanism are abnormal and there is a mixed clinical picture though the 
platelet functional defect predominates. 


The bleeding time 

The bleeding time test is an in vivo test of platelet function. It involves making 
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a small wound and measuring the time taken for bleeding to cease. The two 
methods commonly used are Ivy’s method and Duke’s method. 

Ivy’s method A cuH* is placed round the upper arm and is inflated to 40 
mmHg. The forearm is cleaned and two cuts or puncture marks are made with 
a standard lance taking care to avoid damaging veins. Every IS seconds the 
blood is gently removed with a filter paper, without pressing on the arm, until 
bleeding ceases. This usually takes less than six minutes but varies with the 
method used. The average of the readings is taken, ignoring wounds that faO to 
bleed and wounds that have obviously damaged veins. This test is not easy to 
reproduce or standardize. It should bt avoided when a patient is known to be 
thrombocytopenic as it is then unnecessary and may cause severe bleeding into 
the {orcarm. 

Duke's method The ear lobe is stabbed by a standard lance and the blood 
removed as for the Ivy method. This tecimique is even more difficult to 
standardize than the Ivy method but it may be less traumatic, especially in 
young children. 

Uboratory tests of haemostasis 

A peripheral film should always be examined and particular attention paid to 
platelet numbers and morphology. 

The standard tests are the platelet count and the tests which measure the 
various parts of the coagulation mechanism (Fig. IS.5). 

Platelet count The normal range of platelet count is 150-400 x I0*/l. 
Platelet numbers can be estimated roughly from the peripheral film and this 
examination is usually enough for emergencies. Platelets can also be counted 
visually but automatic machines are usually used. 

The platelet count Is reduced in bone marrow failure from any cause and in 
conditions where peripheral destruction of platelets takes place for immimo- 
logic^ reasons (e.g. idiopathic thrombocytopenic purpura) or because of 
trapping and/or destruction by an enlarged spleen (e.g. myelofibrosis). 
Thrombocytopenia also takos place after masshe blood transfusion as stored 
blood does not contain viable platelets. When the platelet count is above 100 x 
10*/1 no clinical symptoms arise; between 50 and 100 x 10®/1 bleeding may 
occur after major surgery or trauma and ^tween 20 and 50 x I0*/1 after minor 
^uma. Below 20 x 10*/1 spontaneous haemorrhage may occur and purpura 
is very likely. At very low platelet counts there is a risk of fatal cerebral 
haemorrhage. 

The platelet count is increased in many myeloproliferative diseases and 
thrombocytosis may occur in Hodgkin’s disease or after chronic haemorrhage. 
Sometimes thrombosis or bleeding may occur as a result. 
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Fig. 15.5 The coagubnon sod fibriaolyuc mechanisffls. 

Many qualitative platelet defects arc described. Apart from the effects of 
aspirin ingestion most of these arc very rare and their investiption requires 
sophisticated tests of platelet function such as platelet adhesion and aggrep- 
tion, which cannot be described here. 

The prothrombin test and ratio (PTR) The PTR is the most commonly 
perforrasd coagukitioo lesi sad JiKosares the eartrios/c coagvhlioa paihwsy 
factors Vll, X, V, II and 1) {Fig. 15.5). Citrate is used as an anticoagulant in a 
volume of one part citrate to nine parts blood. Platelet-poor plasma is obtained 
by centrifuption and is added to an equal volume of human brain extract at 
37*C (tissue thromboplastin). After recalcification with 0 025 M calcium 
chloride a clot forms in approximately 13 seconds using normal plasma. The 
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test is perfonned in duplicate and ihe result is compared with that obtained 
from a pooled normal control. The result is express^ as a ratio of the control 
sample, i.c. if the test sample takes 26 seconds to clot the ratio is 2-0. Human 
brain thromboplastin is now standardized in the United Kingdom so pro- 
thrombin ratios should be comparable in different parts of the country. 
Situations in which the PTR is abnormal include: 

1 The use of oral anticoagulants (therapeutic range 2 - 0 - 4 - 0 ) and heparin 

2 Hepatic failure 

3 Haemorrhagic disease of the newborn 

4 Intravascular coagulation 

5 Malabsorption of vitamin K 

In practice the test is usually performed to control the dose of oral anti- 
coagulants (e.g. warfarin). These vitamin K antagonists inhibit the formation of 
factors II, WI, DC and X. The prothrombin ratio is chosen mainly because it is 
easy and rapid to perform. 

A commercial test (Thrombotcst) is also available for the control of oral 
anticoagulants and works on the same basic principle as the prothrombin test. 
It can be performed on plasma or capillary blood but is not as popular as the 
prothrombin test. 

The kaolin cephalin clotting test (KCCT) The KCCT, also known as the 
partial thromboplastin test (PTT), again uses citrated platelet-poor plasma and 
measures the intrinsic coagulation pathway (factors XIl, XI, IX, VIII, X, V, 
n, I) (Fig. 15.5). Plasma is added to a mixture of kaolin (surface contact) and 
cephalin (phospholipid) and is incubated at 37*0. After recalcification with 
0-025 M c^cium chloride a clot forms in approximately 40 seconds. The result 
is not usually expressed as a ratio and the test is more difficult to standardize 
than the PTR. 

Situations in which the KCCT is abnormal include; 

1 Haemophilia (factor VIII or IX deficiency) 

2 Von Wilicbrahd’s disease (factor VIII deficiency with associated factor 
Vlll-related platelet defect) 

3 Contact factor deficiency (factor XII or XI deficiency) 

4 Anticoagulant therapy 

5 Hepatic failure 

6 Intravascular coagulation 

Factor VIII and DC deficiency (haemophilia) make up over 90% of inherited 
coagulation defects and the test is used to screen for these conditions. It has 
also been used for the laboratory control of heparin treatment (see below). 

The thrombin test (TT) An equal volume of thrombin (or a calcium and 
thrombin mixture) is added to citrated platelet-poor plasma. A clot forms in 
about 10 seconds. Only the final reaction of fibrin formation from fibrinogen is 
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measured (sec Fig. 15.5). The test is abnormal in the presence of hypofibrin- 
ogenaemla, dysfibrinogenaemia, heparin or fibrinogen degradation products 
(FDPs). It is used to monitor heparin therapy and may be preferable to the 
KCCT for this purpose as the clot takes a shorter time to form. It is also used in 
the diagnosis of intravascular coagulation. 


PARASITES IN THE BLOOD 

In fresh blood viewed under a cover slip, some parasites, such as microfdariae 
and trypanosomes, may be seen and movingj others may be seen in thick or 
thin, fixed and stained films. The important parasites of the blood are those of 
malaria, microfilariae of several varieties, trypanosomes, Lctshman-Donovan 
bodies and the splrochaetes of relapsing fever. 

Malaria 

For the diagnosis of malaria, thick films should be used for the detection of 
parasites and thin films for tbeir identification. Films should preferably 
be taken when the patient’s temperature is raised. Thick films should be 
examined systematically for 1(^)5 minutes before concluding that no parasites 
are present. The recognition of parasites in thick films requires practice. 
Parasites have definite morphological and staining properties and objects 
which do not show these are not parasites. 

For details of the identification of the different types of parasite in thin 
films, larger works must be consulted. The main distinguishing points are as 
follows (Plate XVI). 

In infection with P/ormcdium falciparum, which produces malignant ter- 
tian malaria, schizogony generally takes place in the tissues, so that except in 
rare cases in moribund patients, only ring forms and a few crescent-shaped 
gametocytes are seen in the peripheral red blood cells. Ring forms of any 
species consist of a rim of cytoplasm which stains blue and a small nucleus or 
chromatin dot which stains red. The rings of Plamwdium falciparum ate 
usually, though not invariably, small and delicate, and the red cells are not 
enlarged. More than one ring may appear in a single red cell and some rings 
may have two chromatin dots. Marginal forms ox formes appliquies with the 
piarasite lying along the edge of the cell may be seen. A few crescent -shaped 
gametocytes, which are easily recognized (Plate XIV), may have been seen in 
films, from, uatieated patients, but if absiwt at this time they may appear some 
7-10 days after the heginaing of treaimenx. 

In the r emainin g three species, schizogony takes place in the peripheral 
blood, so that ring forms, large trophozoites and schizonts will be present 
together in films. 

In infections with Plasmodium vhax, which produces benign tertian 



Parasites in the blood 453 


malaria, the rings arc large and stout and often measure one-third of the 
diameter of the cell. The red cells may be enlarged, and if properly stained 
may show well marked Schuffner's dots (Plate XVI). Large irregular tropho- 
zoites containing brown pigment, and mature schizonts with 12-24 mero- 
zoites, may be seen (Plate XVI). 

In infections vioiiPlamodivm malatiaef which produces quartan malaria, 
the ring forms are also large and stout, but the larger trophozoites are more 
compact and dense-looking and frequently take a characteristic band form 
(Plate XVI). Mature schizonts contain some 8 merozoites arranged in a rosette 
form around a mass of golden yellow pigment. Schuffner’s dots are not seen 
and the red cells are not enlarged. 

In infection with Plasmodium ovaUt which is much the rarest of the four 
species, the parasites have some of the characteristics of Plasmodsttm vivax 
(e.g. large and prominent Schuffner’s dots) and others oiPlasmadittm malariae 
(e.g. compact large trophozoites and occasional band forms). The most charac- 
teristic feature is the distortion in shape of the red cells, which become oval or 
fimbriated, and the schizonts contain only 8-10 nierozoits (Plate XVI). 

In some cases, mixed infections may be present. 

Trypanosomiasis 

la the diagnosis of trypanosomiasis, examination of the blood is generally less 
efilcient than the examination of fluid obtained by lymph node puncture. An 
enlarged node, usually in the posterior triangle of the neck, is held firmly 
between the thumb and fingers of the left hand, while a moderate-sized 
hypodermic needle is plunged through the skin and into the substance of the 
node. A small amount of fluid passes into the needle and suction is neither 
necessarynordesirable. The needle is withdrawn and its contents ejected on to 
clean glass slides. The fluid should be examined fresh and unstained as 
described for fresh blood films; thin fdms should be stained with Leislunan’s 
stain. 

Trypanosomes (Plate XVI) may also be found in thick or thin blood films 
and, in advanced cases, in films made from the deposit of centrifuged cerebro- 
spinal fluid. 

The important trypanosomes of man are Ttypanosoma gambiense and T. 
rhodesiensey which cause African sleeping sickness, and, as seen in human 
blood, are usually morphologically indisiinguishablcj and Trypanosoma crust, 
which causes Brazilian trypanosomiasis (Chagas’ disease). The latter exists 
chiefiy in a non-flagellated form in the oi^ns and muscles and only occasion- 
ally appears in the blood as a flagellate trypanosome (Plate XVI). 

In a suspected case of trypanosomiasis, several specimens of node fluid and 
of blood should be examined, both fresh and unstained and in stained films. 
Trypanosomes may be seen ‘lashing’ their way amongst the cells and are often 
first detected by the commotion they produce in the latter. This movement 
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must not be confused with that produced by the organisms of relapsing fever 
(Bonelia recurrentis) (Plate XVI). 

In stained films, typical trypanosomes are seen as elongated fusiform 
structures some 14-30 /xm long and 1-3 ^m broad with a longitudinal 
undulating membrane and a terminal flagellum projecting from the anterior end 
(Plate XVI). There is a centrally placed nucleus, and at the posterior end a 
smaller black'Staining kinetoplast. The shorter forms are more stumpy and 
may have little or no free flagellum. 


Kalo-azar 

In the diagnosis of kala-azar, Leishman-Donovan bodies may be looked for in 
the blood or in material obtained by aspiration of bone marrow, lymph node, 
spleen or liver. Of these, examination of marrow obtained by sternal puncture 
(p. 433) is probably the simplest and safest method, but in occasional cases the 
parasites may be found by the examittation of stained blood films, when they 
are seen in the cytoplasm of large mononuclear cells. When direct microscopic 
examination fails, culture methods are frequently successful. 

The bodies may be seen in thick or thin stained blood films, which should 
be searched systematically. The parasites are round or oval bodies from 2 to S 
^m in diameter, containing a large round or oval solid-looking nucleus and a 
smaller more deeply stained and usually rod-shaped kinetoplast. In Lelshman- 
stained films the cytoplasm is blue and the nucleus and kinetoplast are red 
(Plate XVI). Giemsa staining is preferable. 

VCTiile the term Leishman-Etonovan bodies strictly applies to the Indian 
form of kala-azar, the similar LeuAmanta may be found in the blood or tissues 
in cases of Mediterranean kala-azar, from fluid obtained by puncture at the 
margin of the lesion in the various formsof cutaneous leishmaniasis or ‘tropical 
sore’, and from the mucous membranes of the mouth, nose or throat in 
espundia or South American leishmaniasis. 


Microfilariao 

Adult filarial worms or microfilariae are parasites of the lymphatic system or 
connective tissues. Their presence is diagnosed by the findingof their larvae or 
microfilariae in the blood stream. Three main varieties of microfilariae are 
found in the blood of man: 

1 Wucherma bancrofti is found in the blood stream in any numbers only at 
night and causes filariasis, characterized by irregular fever, lymphangitis and 
various forms of elephantitis. 

2 Loa loa is found in the blood stream only by day, and causes loaisis, 
characterized by transient red painful swellings known as calabar swellings. 

3 Dipetalonema pentans is non-periodic, appearing equally by day and night, 
and has no recognized pathogenic effects. 
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If filariasis is suspected, blood should be examined say at 8 a.m., noon and 4 
p.m., and again at 8 p.m., midnight and 4 a.m. Fresh unstained films should 
be us^ for the detection of the filariae, and stained ones, thick if the larvae are 
scanty and thin if they are plentiful, for their identification. 

In fr«h unstained films microfilariae are easily seen as actively moving 
linear objects. In stained films they are seen as wormllke objects with a round 
bead and a pointed tail, from S to 8 /tm broad (i.e. about the diameter of a red 
cell) and from 100 to 300 /im long (Plate XVI). The main differentiating 
features of the three species, apart from their periodicity, are as follows. 
W. bancrofti and L. loa have a delicate sheath, which can be seen where it 
projects ^yond the rounded head and pointed tail of the larva, whereas 
D.Perstam is unsheathed. All larvae have a central column of nuclei extending 
from thehead more or less to the tail. InL. loa andi). Persians the nuclei extend 
to the extreme lip of the tail, whereas in IT. hancrofii the column ends short of 
the tip. 

Microfilariae do not stain well by Leishman’s stain. Thick films should be 
dehaemoglobinized and stained by Giemsa. Microfilariae are readily recog- 
nized by the intense staining of their nuclei, and the sheath, if present, is 
easUy seen. 

Relapsing fever 

The Bonelia rrcurrmtii of relapsing fever should be sought in fresh unstained 
films of blood and in thin films stained by Irishman’s method under the 
oil-immersion lens- Fresh unstained films should be examined with the light 
well cut down. Agitation of the red cells usually calls attention to the presence 
of parasites, which may otherwise be difficult to delect (Plate XV). 

In thin stained films the spirochacic is seen as a linear object with tapering 
ends, 0-4 nm in breadth and in length (Plate XV). The spiral shape 

which it possesses in life is lost and the body lies in irregular curves. In 
searching for the organism, it is important to direct the eyes deliberately to the 
spaces between the red cells rather than to the red cells, or the parasite may be 
missed. 
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The clinical exaitiination of young children is a skill which must be learnt by 
experience. However, since children who object very strongly to being exam- 
ined usually do so bemuse they are afraid, the beginner can o(ien achieve an 
adequate examination by patience and a gentle approach. The child and his 
mother should be greeted in a friendly manner and the child offered a selection 
of toys suitable to his age. Thekistaty is then taken from the mother incorpora- 
ting the special questions set out on p. 17. While talking to the mother, the 
examiner should observe the patient and take note of cenain points. Poes the 
child look well or ill? Is he afxithetic or alert, anxious or relaxed? Is there 
anything unusual about the facies? Are there any obvious phy'sical deformities? 
Is the child well nourished or wasted? Is there any difliculty in breathing? 


GENERAL EXAMINATION 

The child should now be at ease and getting used to the strange surroundings. 
This is the time to record the respiration and pulse rates. The average respira- 
tory rate in a normal newborn child is 40/miDutc; by the second year it has 
fallen to 25 or so, and by the fifth year to about 20. A raised resfuratory rate in a 
child at rest usually indicates some disorderofthe respiratory Of cardiovascular 
TV« noma\ pulse-rtspintion ratio is 5 or 4 to I . 

The pulse rate is counted in young infants by palpation or auscultation of 
the chest, in older children by palpatioa at the wrist. The average pulse rate at 
birth is about 130/minute, at 1 year 1 10, at 3 years 100, at 8 years 90, and at 12 
years 60. During sleep the p^se rate falls about 10-20 beats/minute. The 
normal range for pulse rates is wide. Tachycardia is common and may be due to 
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crying, exdlement, exercise or fever as well as to various di^ases. Bradycardia 
is rare and usually indicates some cardiac abnormality. Sinus arrhythmia (see 
p. 201) is present m almost all children, but other irregularities of rhythm are 
unconunon even in the presence of cardiac disease. Always feel for the femoral 
pulses; they are either absent or weak tn coarctation of the aorta. 

Examination should now proceed by the usual methods of inspection, 
palpation, percussion and auscultation; but no set routine can be followed and 
the examination is by regions rather than by systems. Each child will, by his 
reaction to the various procedures, dictate the order of examination and even 
the position in which he will be examined. Young infants are usually examined 
on the mother’s lap; older children who may nor be prepared to lie down on a 
couch can be examined standing at the mother’s side. Most children are 
prepared to have some of their clothes removed, although they are often 
modest and should be allowed to keep their pants on. 

It is important to be gentle and to have warm hands. Begin by looking at 
and feeling the child all over. Observe the general state of development and 
nutrition. Is the skin dry or moist, and is there the normal degree of elasticity? 
Is there a rash present? Are there any bruises? Multiple bruises of different 
ages in children under the age of 3 suggest the possibility of non*accidental 
injury. The shape of the chest and abdomen should be noted. The abdomen is 
normally rather protuberant tn young children. 

Feel the head and the anterior fonionelU: this closes normally between 15 
months and 2 years and delayed closure may be due to rickets or hydroceph* 
alus. The posterior fontanelU is always small and closes by the second month. 
The degree of tension of the anterior fontanelle is important. In health it 
pulsates and is in the same plane as (he rest of the surrounding skull. A 
depressed fontanelle is a sign of dehydration, and a tense bulging fontanelle 
indicates raised intracranial pressure. The fontanelle is normally tense when 
the child is crying. The rhope of the head should be noted. It may be abnormally 
shaped, owing to premature fusion of the sutures. It is globular in hydro- 
cephalus and is often asymmetrical in normal infants, who tend to lie persis- 
tently on one side (plagiocephaly). 

Inspect the eyes for cataracts and conjunctivitis. In infants a squint may be 
detected by shining a light in front of the face. The light reflex should be at the 
same position on each cornea. 

Examine the limbs. Look for wasting, swelling and tenderness, and for 
limitation of movement of joints. A painful limb may be immobile in infants 
(pseudo-paralysis) or cause a limp in older children. Feel the wrists for 
widening of the epiphyses of the radius and ulna, which is a sign of rickets. 
Note the presence of deformities such as knock-knee, bow-legs and flat feet. 

The lymphatic glands should be palpated. Small glands can normally be felt 
in the anterior and posterior triangles of the neck, the axillae and the inguinal 
regions. Lymph glands enlarge readily in children as a result of local conditions 
such as tonsillitis or generalized diseases such as rubella. 
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The abdomen cannot be palpated satisfactorily in a child who is crying or 
resisting. Small infants can be given a feed to stop them crying, but with an 
older child one must wait until he settles down Ixfore attempting examina- 
tion. Children from about 1 to 3 years old will often refuse to be examined lying 
down, but in this age group the abdomen can be palpated from behind when 
the child is standing on the mother’s lap and looking over her shoulder. 
Palpation should be gentle and light. The liver edge can be felt quite easily and 
in young children normally extends down to 2 cm below the costal margin. The 
spleen when enlarged can be felt below the left costal margin. Slight enlarge- 
ment of the spleen is common in children with infections of all types. Faecal 
masses can be felt in constipated children and a full or distended bladder 
presents as a firm mass arising out of the pelvis. Abdominal tenderness is best 
detected by watching the child’s facial expression during palpation. Feel for 
testes in the scrotum but remember that an active cremasteric reflex may 
retract them into the abdomen. 

The thorax should be inspected for deformity of the chest wall and for 
intercostal or subcostal recession, which indicates respiratory obstruction, 
chronic lung di^ase or a cardiac abnonnalky . Listen for the grunting respira- 
tions of the child with pneumonia. This is due to a reversal of the nonnal 
respiratory rhythm. The grunting expiration is followed by inspiration and 
then a pause. The thickening of the costochondral junctions which occurs m 
rickets can be seen and felt. Palpate the anterior chest wall for the cardiac 
impulse and for thrills. In children under the age of 6 or 7 years the cardiac 
impulse is normally in the fourth intercostal space, just to the left of the 
midclavicular line. In older children it is usually in the fifth space in the 
midclavicular line. Vocal fremitus is not a sign of great value in children. 

Percussion of the chest should be light and in small children can be direct, 
that is to say the chest wall is tapped directly with the percussing finger without 
the use of a pleximeter finger. The chest is much more resonant in children 
than in adults. 

A stethoscope with a small bell chest-piece is suitable for general ausculta- 
tion of a child’s chest. Listen for the breath sounds and for adventitious 
sounds. Because of the thin chest wall, breath sounds are louder in children 
than in adults, and their character is more like the bronchial breathingofadults 
(puerile breathing). Upper respiratory infections frequently give rise to loud 
coarse rhonchi, which may be conducted down the trachea and main bronchi 

The normal splitting of first and second heart sounds is easier to hear in 
children than in adults. Venous hums and functional systolic flow murmurs 
are often heard in normal children. 

In older children examination of thenemnu ^'siem can be carried out in the 
usual manner. In young children the extent of the neurological examination 
depends on their age and willingness to cooperate. If the child can walk, look 
for abnormalities of gait and the presence of a limp or ataxia. Note any 
abnormal movements. Tics or habit spasms are repetitive but purposeful 
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movements, such as turning of the head or shrugging of the shoulders. 
Choreiform movements are coarse, involuntary, purposeless jerks which 
foDow no particular pattern. These are best demonstrated by asking the child 
to hold out his arms in front of him. In this position the child with chorea 
adopts a characteristic posture, with the wrists in flexion and the fmgers in 
hyperextension. Coordination is tested by some modification of the finger- 
nose test , for example reaching out to touch a toy held in the examiner’s hand. 

Muscle tone and muscle power should be assessed. The child with marked 
hypotonia will slip through one’s hands when picked up under the armpits. 
Meningeal irritation or spasm of the spinal muscles is detected more readily by 
resistance to passive flexion of the head and neck (neck stiffness) than by 
testing for Kemig’s sign. 

Tendon reflexes are often difficult to elicit in normal children, and some 
time may be needed to find the correct position of the limb for this purpose. 
Only gentle percussion of tendons is required and this is often better done with 
the examiner’s finger than with an adult-sized patellar hammer. The plantar 
responses are extensor in normal infants up to the age of about 1 8 months, but 
the persistence of an extensor response after the age of 2 years indicates an 
upper motor neurone lesion. 

With a little ingenuity, most of the crania] nerves can be tested. For 
example, by getting a baby to follow a bright object moving in various 
directions the eye movements can be studied and the presence of nystagmus 
noted. Examination of the fundi is particularly difficult in infants, as they 
cannot be instructed to fix (heir gaze appropriately. Infinite patience is needed 
for this manoeuvre, as it entails waiting with the ophthalmoscope in position 
for fleeting glimpses of the optic disc. Forcible attempts to keep the eyes open 
only make the procedure more difficult. Older children will often fix their eyes 
on a toy held up behind the examiner by an assistant. 

The testing of vision, hearing and certain motor functions in young child- 
ren is included in the developmental screening examination described on 
p. 469. 

For the child the most unpleasant examinations are those of the ears, nose, 
mouth and throat and these should be left until last. With skill, gentleness and 
patience, even these procedures can usually be carried out without making the 
child cry. Start with the nose, which need only be examined superficially. By 
placing a shiny surface, such as a mirror, under the nostrils, patency of the 
nasal airways can be judged by the size of the area of clouding. With a good 
fight, the appearance of the mucous membrane of the anterior nares can be 
inspected. Look for the pale swollen inferior turbinates which are character- 
istic of allergic rhirutis. Proceed next to examine the external auditory meati 
and tympanic membranes. Allow the child to see and handle the auriscope and 
Speculum, using the instruments as a toy in a simple game for a few moments. 
If, in spite of these preparations, the child still resists, he will have to be held by 
his mother. Sit the child on her lap facing to one or other side, and get her to 
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Fig. I$.l Position for euminotion of th; ear m infants 

hold the child firmly with one arm around his head and the other around his 
upper arms and shoulders (Fig. 16.1). Held in this way, the child can be kept 
still long enough for the ear drums to be inspected. 

The mouth and throat are examined in similar fashion. A cooperative child 
can be encouraged to ‘show his teeth* and thus open his mouth without the use 
of a spatula, which so many children dread. The uncooperative or very young 
child must be held by the mother, as for the examination of the ears, but in this 
case the child sits facing the examiner. The use of a spatula may be unavoid- 
able. Force it gently between the teeth and on to the tongue, which is then 
depressed. Note the state of the teeth, the tongue, and the mucous membrane 
of the mouth- Look for Koplik’s spots (in measles), the pharyngeal lesions of 
chicken pox, and the white patches of thrush. Inspect the tonsils and the 
pharynx. Look for streaks of mucopus on the posterior pharyngeal wall 
(post-nasal drip). Examine the frenulum of the upper lip, which may be tom m 
non-accidental injury. 


SPECIAL EXAMINATIONS 

The following examinations need special mention. 

Measurements 

Measurements of weight and height are important in the examination of 
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chDdren. Height can be measured only in children over the age of about two 
years. Below this age supine length can be measured roughly with a tape 
measure or more accurately with a special measuring board. All measurements 
should be made under standard conditions, and children should be weighed 
unclothed. One of the particular features of childhood is that it is a period of 
growth, the pattern of which may be adversely affected by many disturbances 
of health. Heights and weights should be compared with those of healthy 
children of similar sex, age and build, and for this purpose the percentile charts 
(Figs. 16.2-16.7) are invaluable. Serial measurements over a period are 
essential in assessing changes in growth rates. As a rough guide, the average 
weighlofchildrencanbetakenas3kg(71b)atbinh,6-5kg(J41b)at 1 year, 13 
kg (28 lb) at 2 years and 22*5 kg (49 lb) at 7 years (the ‘rule of seven’ when using 
the old Imperial measure). However, it can be seen from the percentile charts 
that there is a wide range above and below the average. 

In infants under the age of 2 years the head circumference should be 
measured. The standard measurement is the occipito-fronial circumference, 
which is the largest circumference of the head. The average head circumfer- 
ence at birth is 35 cm, at 3 months 41 cm, at 6 months 43 cm, at 1 year 46 cm 
and at 2 years 49 cm (Fig. 16.8). Hydrocephalus should be suspected when the 
rate of growth of the head is greater than is normal for the sex, age and size of 
the infant. 

Figs. 16.2-16.7 show standard heights and weights for boys and girls aged 
up to 3 years, 2 to 10 years and 9 to 18 years. 

Figs. 16.8 and 16.9 show head circumference and skeletal maturity (or 
bone age), assessed by the state of fusion of the epiphyses on radiographs. 

The range of normal is expressed in percentiles and each chan shows the 
third, tenth, twenty-fifth, fiftieth, scvemy-fifth, ninetieth and ninety-seventh 
percentiles. The meaning of the tenth percentile for height is that 10% of all 
normal children are shorter than this height at the age concerned. As a rough 
guide, it can be said that children who fall outside the area between the tenth 
and ninetieth percentiles should be regarded with slight suspicion, and those 
outside the area between the third and ninety-seventh percentiles should be 
regarded as tmhealthy unless proved otherwise. 

Blood pressure 

Abnormalities of blood pressure are uncommon in childhood, and measure- 
ment of blood pressure is a distressing examination for some young children. 
Consequently this procedure is somciimes omitted from the general examina- 
tion, but it must be carried out in all cases of suspected cardiovascular or renal 
disease. Blood pressure readings are best obtained in most children after the 
main examination is over and the child fc partially dressed. Allow the child to 
see and play with the cuff and give some simple explanation of what is going to 
happen. The size of cuff is most important if accurate readings are to be 
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Fig. 16.3 Supbe length and nude weight in girls up to 3 years 
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Fij. 16.4 Standiog heigbi and oud« weight lo boys aged 2 to JO years. 



Fig. 16.5 Standing Iieight and nude wd^t in girls aged 2 to 10 years. 




464 Examination of chifdren 



Fig. 16.7 Standing height and nude weight tn girls aged 9 to 18 yean. 
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obtained, and a variety of sizes are avaUabte. The inflatable bag should be long 
enough to encircle the full circumference of the arm and should be of a width 
roughly equal to half the length of the upper arm. In small children and infants 
it may not be possible to determine the blood pressure by auscultation, and the 
pulse can be palpated to obtain the systolic pressure. In babies the Hush 
method may be used. The arm is held up and tightly bandaged to exclude the 
blood to the level of the cuff, which is then inflated. The bandage is then 
removed to reveal a white limb. The pressure in the cuff is slowly reduced. The 
point at which the skin flushes is an approximate indication of the systolic 
pressure. The blood pressure in the legs must be determined in suspected cases 
of coarctation of the aorta, l^e average level of blood pressure in the arms is 
80/50 mmHg in the newborn, 85/60 at 4 years, 95/65 at 8 years, 100/70 at 10 
years and 110/75 at 13 years. 


Temperature 

It is not always necessary to take the temperature as pan of the routine 
examination of children. Fever is a very common finding in children and may 
be due to excitement, exercise and minor infections as well as to severe 
infections and other serious illnesses. Small Infants often respond to infections 
with low temperatures. The temperature may be taken either before or after 
the physical examination. Oral temperatures are taken in children over the age 
of about 6 years. In smaller children, between 2 and 6 years, the thermometer 
can be placed in the axilla or groin. Rectal temperatures are taken in infants. 
The temperature in the axilla or groin is about O-SX lower and in the rectum 
about 0-5*C higher than the oral temperature. The temperature of normal 
children varies between 36-5 and 37-5*C and is about 1*C higher in infants 
than m older children. Rapid rises of temperature to 39-5 or 4(rC are some- 
times associated with febrile convulsions in young chUdren. 


Rectal examination 

Most children find rectal examination extremely unpleasant and small infants 
experience some pain from the procedure even when the little finger is used. 
One must use one’s clinical judgement, therefore, in deciding whether tWs 
examination should be inflicted on a child. Anal fissure is a common condition 
in childhood and can be delected by dose inspection of the anal canal, the 
buttocks and anal orifice being gently held open with one hand on either side. 

Stools 

The stools of normal breast-fed infants may be loose and green or pasty and 
yellow. Infants fed on cow’s milk pr^calions pass stools of a paler yellow 
colour and of a much firmer consistency. The character of the stool in older 
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children is more variable than in adults. Toddla^s diarrhoea occurs in otherwise 
healthy infants who pass frequent loose stools containing undigested vegetable 
matter. 


Urine 

Special techniques are required for the collection of urine specimens in infants 
who have not yet acquired sphincter control. It may be possible to ‘catch’ a 
specimen by holdmg the infant over a sterile container. Alternatively specially 
made sterile plastic containers with an adhesive opening can be applied to the 
washed genitalia. In the last resort bladder urine may be obtained by careful 
suprapubic aspiration. 


DEVELOPMENTAL SCREENING EXAMINATION 

Development is the normal process of maturation of function which takes 
place in the early years of life. It may be delayed by disease or adverse 
environment and the delay can be detected by developmental examination. A 
simple developmental saeening examination should be carried out at regular 
intervals on all normal infants and as part of the clinical examination of infants 
presenting with symptoms. 

It is usual to consider development under four main headings: 

1 Movement and posture 

2 Vision and manipulation 

3 Hearing and speech 

4 Social behaviour 

Screening for developmental delay involves testing the child’s performance of 
a few skills in each of the four fields of development and comparing his 
achievements with the average for children of the same age. Children who 
appear to have delayed development on screening should be referred to an 
appropriate specialist for more detailed assessment. 


Movement and posture 

Head control By 4 months a baby will bring his head up in line with the 
trunk when pulled from supine to sitting, and when held in the sitting position 
will keep his head upright (Fig. 16.10). Before this age the head lags behind the 
trunk. 

Sitting At 7 months a baby begins to sit unsupported. 
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13 "«•' »“PI»n “"li can Mawl on hands andkncesi it 

13 months he begins to walk unsupported. 


Vision and manipulation 

Vision At 8 weeks a baby lying supine will fix his gaze on a bright object 

»”0''e head to follow it 

bnclly. At 6 months he will follow a rolling ball at a distance of 3 m. 

ihe h” 5 object and grasp it in 

mhe^r^Ar Sra5p)and wUl transfer it from one hand to the 

ilTCr LdTh'uTb” 


Hearing and speech 

Hearing Hearing should be tested first at 6 months. The baby is seated on his 
mother s lap facing forward. The examiner makes a series of soft sounds to one 
baby and out of the baby’s vision (Fig. 
16.1 1). The sounds used are a rattle, a spoon in a cup, a beU and the nisUe of 
tissue paper. At 6 months the baby should turn to the sourceof sound when it is 

iou°„d iirJZce of p'i) 
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Fig. 16.11 Testing hearing at 6 moolhs 

Speech By the age of 9 months the infant is babbling with a senes of syllables 
and at 1 year the first words used with meaning appear. By about 2 years 
three*word sentences are used. The variation in speech development among 
normal children is particularly wide. 


Social behaviour 


One of the first social skills to be developed is smiling in response to a 
pleasurable stimulus, which can be observed from about 6 weeks. At 9 months 
a baby can hold and chew a biscuit. At 1 8 months he can drink from a cup, no 
longer puts objects into his mouth, and can build a tower of three cubes. At 3 
years he can feed himself with a spoon and fork and makes a good attempt at 
dressing himself. 

The range of normal developmental progress is wide and the milestones 
described above are achieved at the ages given by an average normal baby. 
Delay in all fields of development is more significant than delay in only one and 
severe delay is much more significant than slight delay. Allowance must always 
be made for those babies who were bom prematurely, at least up to the age of 1 
year, by which time they should have caught up. The following is a list of some 
of the important milestones of development: 


6 weeks 
* 3 months 

4 months 

5 months 


Smiles 

Holds head steady 
Turns head to sound 
Reaches out and grasps object 
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7 months 

Sits unsupported 

7 months 

Transfers objects from one hand to the other 

9 months 

Stands with support 

11 months 

Crawls 

12 months 

Says 2-3 single words with meaning 

13 months 

Walks unsupported 

IS months 

Holds cup and drinks 

18 months 

Builds a tower of 3 cubes 

2 years 

Says 2-3 word sentences 

3 years 

Dresses himself 


EKAMINATION QP THE NEWBORN 

The routine examination of the neu-bom baby is designed to assess his general 
state of health and to detect congenital abnormalities. It is usual to carry out 
one examination immediately after birth and another before discharge from 
hospital or on about the seventh day. 

The routine measurement^weight, length and head circumference (occi* 
piio-frontal)— will usually have been taken by the midwife. Note the time of 
passing of the first urine and meconium, which is the dark green sticky stool of 
the newborn baby in the first few days of life. 

General inspection of the baby will indicate whether or not he is in good 
genera! condition, i.e. active and with a strong cry. X.ook for abnormal facial 
features such as those of Down’s syndrome and for external ahnarmabties such as 
cleft lip, neural tube defects along the length of the spine, and abnormalities of 
the genitalia such as hypospadias and hydrocoele. The testes can usually be felt 
in the scrotum at birth. Remember to examine the palate for clefts, and the 
a«us, which may be imperforate. 

Examine the eyes with an assistant who will gently hold the lids apart, and 
look for con|unctivitis, clouding ofthe cornea, which suggests glaucoma, and 
for lens opacities (cataract). 

Observe the colour of theiitin. Peripheral cyanosis is a common finding in 
normal newborns but central cyanosis indicates cardiac or respiratory disease. 
So-called physiological jaundice is present after 48 hours in most preterm and 
some fuHterm babies but severe jaundice on the first or second day is usually 
due to some haemolytic disorder. Look for birth marks, which are either 
pigmented lesions or haemangiomata. Most babies have a collection of dilated 
capillaries on the upper eyelids or at the nape of the neck which fade after a few 
weeks. Some babies develop crops of small papules on the trunk during the 
first week (erythema toxicum) but these fade quickly and are of no signifi- 
cance. ‘Mongolian blue spot’ is the name given to dark blue areas of racial 
pigmentation seen over the sacral area or on the back or legs in babies of 
African, Asian or Oriental origin. 
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Fig. 16.12 Examinauoo of ihc hips UJ pewboro. 


Brml mtarjmn.. with exudation of a ‘‘./'“T '\h“effln if 

sometimes seen in newborn babies of both sexes. This is due to the eff«t oi 
transferred maternal hormones and disappears in a few days without causing 

'“Sod should be inspected and pdpated. There is ~nsiderato no^ 
variation in the size of the fomanelles and in the ^^'h ”f the eutura^ 

cephalohaematoma is a subperiosteal haematoma w i the 

afterbirthasalargecysticswellingltaitedtothe^ofoneo^ 
skull vault. The caput succedancum is an area of oedema of the Kalp over 
presenting part of the head. It pits on pressure and is M iluctuant 
It is essential to examine the hips of all newimm infant 
actual or potential dislocation. The infant is laid on h'shach with h.^ and 
knees flexS. The examiner grasps the thighs with the uu^ finge^ “7 
greater trochanters and the thumbs over the leser trochanters (Fig. 12h 
Pressure with the fingers wUl replace a f'^ral he^ ^"7“' 

with the thumbs will dislocate an unstable lomt. Both abnormal 
will be associated with a pronounced and palprtle cltcR. 

Soft sysKlic piurmurs ate heard in many newborn They Me usu > 

of no significance and disappear after a few weeks u y, 
indicate a congenital abnormality of the heart. sinEle 

Examine the fuinds for abnormaliws such as extra for 

transversepalmarcreaseassociatedwhhDownssyndro fov^rhich 

tiesofihe/«r.TaUpesequinovanisisthccommontypeof clubfoot .mwhicn 

the foot is plantar flexed and rotated inwards. 
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Gently fee! the abdomen for abnormal masses such as an enlarged kidney or 
bladder. The umbilical cord begins to shrivel up soon after birth and nonnaliy 
drops off at about the seventh day to leave a moist, slightly infected stump, but 
redness and oedema of the skin around the stump Indicate more serious 
infection. 

In the neurological examination note the muscle tone and obscrs'c the 
posture and movement of the limbs. Any marked difference between the two 
sides is abnormal. The normal position of the limbs is in flexion. Look for 
weakness or paralysis in the face and in the arras suggesting injury to the facial 
nerve or brachial plexus. Flaccid paralysis in both legs in a newtorn infant is 
usually due to spina bifida with myelomeningocoele. 


Primitivo rofloxcs 

Primitive icflexes are present in the normal newborn infant and disappear 
between 3 and 6 months of age. They arc responses to specific stimuli and 
depend to some extent on the baby’s state of wakefulness. The absence of ope 
or more of these reflexes in the newborn period may indicate some abnormality 
of the brain or perhaps a local abnormality in the affected limb or oeuro* 
muscular pathway. 

Moro reflex This is the most useful of the primitive reflexes. It is correctly 
called the 'startle' reflex and should be elicited with care and gentle handling. 
The baby’s body is supported with one arm and hand and his head with the 
other hand. The hand holding the head is suddenly lowered a few centimetres 
allowing the baby’s head to drop back (Fig. 16.13). In a positive response the 
baby abducts and extends his arms and finally flexes them. A diminished or 
absent response suggests some cerebral abnormality. A clearly unilateral res- 
ponse suggests some local abnormality such as a fracture or brachial plexus 
injury in the arm on the side which does not respond. 

Other primitive reflexes arc: 

Rooting reflex In this reflex the baby turns his head towards the stimulus of 
a touch on the side of the face, searching for the nipple. 

Palmar grasp reflex A Anger is placed across the palmar surface of the baby’s 
fingers, which flex and grip the examiner’s. 

Stepping reflex The baby is held upright with his feet resting on a firm 
surface. As one foot presses down on the surface, the other leg flexes at the hip 
and knee in a stepping movement. As this response is alternate fromoneleg to 
the other the baby makes a walking movement. 
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Fig. U.t3 ElKitiog tlw More reflei. 
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Using the laboratory 


What investigation to request, 474 
What mformation to send, 47S 
Collection of specimens, 475 
Making the best use of results, 477 


Cooperation with laboratories requires mutual understanding between clini- 
cians and laboratory workers. Pathology now embraces a scries of specialized 
subjects and clinicians cannot be expected to be familiar with the detailed 
performance of all tests that they request. However they should know the 
following: 

1 What invtitigatian to request in given circumstances. 

2 The discomfort and possible risk to the patient of an investigation. 

3 What ifi/omation the pathologist requires about the patient. 

4 What sp^eimens are required and how they should be obtained and trans- 
mitted to the laboratory. 

5 The approximate cost in time and money of an investigation. 

6 The possible risk of a specimen to the laboratory worker (infected materia] 
or Australia antigen-positive sera). 

7 How to make the b^sl use of the results received from the laboratory. In the 
case of complicated investigations, the clinician and the pathologist should 
agree a programme of investigation and discuss the results. 


WHAT INVESTIGATION TO REQUEST 

The result of any laboratory investigation is only one part of the information 
required to make a diagnosis. It may have as much or as little significance as 
any other physical finding. The plan of investigation has to be decided from the 
facts elicited by history taking and physical examination. However, the wide- 
spread use of automation in haematologyand biochemistry means that tests are 
often performed in a ‘package*. It is necessary to know what is offered in each 
package and to choose the appropriate one, rather than the single test. The 
availability of these routines should not lead to the abandonment of the eclectic 
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approach that adds to the patient’s comfort, the speed of diagnosis and the 

- continued education of the doctor. 

^ Certain investigations arc often necessary to monitor the natural history of 
a disease and its treatment. For example the white Hood cell count has to be 
followed serially in cases of leukaemia and the sedimentation rate in rheuma- 
toid arthritis. There should therefore be a planned series of repeat tests, as is 
often necessary when following the resolution of a metabolic disorder. Tests 
should not be repeated without good reason and, if repeated, the interval 
between them should be logically decided. 


WHAT INFORMATION TO SEND 

A source of serious error can be failure to identify correctly the source of a 
spccimen’from a given patient. TTicrcfore laboratories design their request 
forms with care and it is essential that all details required are filled in, 
accurately and legibly. Usually It b necessary to record the patient’s surname 
and first name, address (or ward and bed number), the hospital serial number 
and the sex and date of birth of the patient. These details are all the more 
necessary in parts of the world where many family names are very similar. 

Requests must also indicate the exact nature of the material sent, its source 
/ and the precise nature of the investigations required. The date on which the 
specimen is collected must be recorded. For many biochemical tests it is 
necessary to record the exact time at which the specimen is collected. 

It is desirable that the patient’s tentative diagnosis should be recorded 
together with any relevant clinical comment. A note of current antibiotic 
therapy is necessary with all requests for bacteriologial examinations. Simi- 
larly, any therapy that might influence biochemical investigations should be 
recorded. 


COLUCTION OF SPECIMENS 

It b essential that specimens reach the laboratory fresh and in the correct kind 
of Container. Specimens are best taken by hand to the laboratory as soon as they 
are obtained, but they can, if necessary, be sent by post (letter post only), 
provided they are suitably packed and labelled ‘Fragile, With Care’ and 
‘Pathological Specimen’. Such specimens must be placed in a sealed inner 
container and then packed in a wooden or metal box containing sufficient 
absorbent material to soak up all the liquid contents if the inner container is 
broken. Local and international regulations about the transmission of patho- 
> logical material must be strictly adhered to. 

Suitable containers are best obtained from the laboratory that is going to 
make the investigations. All containers must be perfectly clean and preferably 
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sterile. This is of course essential for bacteriological specimens. Gintalners for 
blood should be completely dry. All containers must have properly fitting lids 
or caps. Ills usually essential that thecorrect container should be used for each 
particular investigation (e.g. particular anticoagulants are necessary for par- 
ticular chemical or other tests on blood). It is also desirable that the correct 
amount of material specified for a particular container should be placed in that 
container, and in any case no more than the amount specified. 

All syringes and needles must be sterile and should either be of the 
disposable type or be dry-sterilized in a laboratory. 

Venepuncture 

A piece of rubber tubing is used as a tourniquet and applied round the upper 
arm over the middle of the biceps, so as to impede the venous but not the 
arterial flow. The skin at the bend of the elbow is ‘painted’ with 0*5% 
chlorhexidine in 70% alcohol or simply 70% spirit (iodine is expensive and can 
give rise to severe skin reactions). The skin is rendered tense by the operator’s 
left hand; the syringe with the needle attached is held in the right hand and 
almost parallel with the patient’s arm; the patient is asked to ‘make a fist’ and 
then the needle with the bevel upwards is insened into a prominent vein— the 
median basilic is usually convenient— and the needle is pointed in thedireciion 
of the blood flow. The required amount of blood is then drawn up into the 
syringe and the tourniquet is removed before the needle is withdrawn, as 
otherwise a haematoma may form. For some purposes it is necessary to remove 
the tourniquet as soon as the needle enters the vein, so that free-flowing blood 
is withdrawn. As soon as the needle is withdrawn a swab is placed on the 
puncture site and the patient is instructed to hold his forearm firmly flexed 
against his arm for a minute or so. Occasionally a vein in the forearm or wrist 
may prove more convenient than one at the elbow, but the procedure is then 
usually more painful. A vein which can be/e/r is generally easier to enter than 
one which can only be teen. 

Blood obtained by venepuncture should be placed immediately in a con- 
tainer suitable for the purpose for which it is to be used. The needle should first 
be removed from the syringe, since forcing the blood through the needle may 
cause haemolysis. Appropriate containers for particular investigations should 
be obtained from the laboratory. 

Heparin and sequesirene (EDTA) are the most generally useful anticoagu- 
lants. Sequestrene can be used for most hacmatological investigations and 
heparinformost simple chemical tests, with the exceptionof blood glucose, for 
which bottics containing sodium tiuoride are necessary. 

For blood group and serological investigations blood should be taken into a 
dry sterile bottle or tube. If the specimen has to be sent to the laboratory by 
post, it is best to wait till the blood has clotted. Some serum should then be 
removed with a sterile needle and syringe, and this scrum is sent separately, 
together with the blood clot. 
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Lumbar puncture 
See p. 344. 


MAKING THE BEST USE OF RESULTS 

It is merely staling the obvious to say that the interpretation of any laboratoiy 
test will depend on the relevance of the test to the presumptive diagnosis and 
the interpreter’s knowledge of pathology, biochcmisir>’ and physiology- The 
task of a clinical laboratory is to put these disciplines to workin the solution of a 
diagnostic problem. 

All tests are subject to errors of performance. Fortunately these are rare, 
but the clinician will help the pathologist if he tells him of any 'rogue' result 
that does not accord with other data. All results will depend on the precision of 
the method used and the X’ariability of the quality measured amongst a healthy 
population. 

In non-quantitative tests, as in cytology, there may be false positives and 
false negatives. The laboratory should be able to say with what frequency these 
may occur. For instance, in cases of bronchial carcinoma, malignant cells are 
often to be detected in the sputum; however, in a very small proportion of 
examinations, apparently malignant cells in the sputum will be reported when 
there is no bronchial carcinoma. The cUniciao can give some weight to such 
findings by considering the patient. If the patient is a middle-aged man who 
smokes heavily, the report of malignant cells would be likely to be a true 
positive as bronchial carcinoma is prevalent in such patients- Conversely, if the 
patient is a non-smoking girl, the positive sputum report would be likely to be 
false. 

For quantitative tests, as in biochemistry and much of haematology, the 
precision of a test can be determined statistically and its performance mom‘- 
tored within the laboratory and by cooperation with other laboratories. 

Precision is the measure of the repeatability of a determination. If the 
method is very precise the spread of results around the ‘true’ value will be small 
and vice versa. The precision of measurement has to be linked to the variations 
of the ‘true’ value as found in a population of, say, 1000 healthy people. The 
results of the measurement performed on this group of normals can be plotted 
as a gaussian cun'e on either side of the mean value. It is conventional to 
express this normal range as the mean value plus or minus two standard 
deviations. Within this range will fall 95% of all normal results. However, it 
has to be remembered that one in 20 of normal results will fall just outside the 
normal range. Therefore a value just outside the range of normal does not 
necessarily indicate abnormality. It should also be remembered that normal 
ranges have to be established for the sex and age of the groups studied and also 
for the method as performed in each laboratory. 
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CENTIGRADE AND FAHRENHEIT SCALES 


The Centigrade (Celsius) scale is preferred. 

The following table shows the relationship of the Centigrade and Fahrenheit 
scales, as far as is likely to be required in clinical work. 


; Centigrade 

Fahrenheit 

Centigrade 

Fahrenheit 1 

no 

230 

36.5 

97.7 

: 100 

212 ' 

36 

96.8 

■ 95 

203 

35.5 

95.9 

t 90 

194 1 

35 

95 

83 

185 ; 

34 

93.2 

, 80 

176 1 

33 

91.4 

75 

167 

32 

89.6 ' 

j 70 

158 

31 

87.8 

! 65 

149 

30 

86 

‘ 60 

140 

25 

77 

1 55 

131 

20 

68 , 

50 

122 

15 

59 ; 

1 45 

113 

10 

50 

44 

111.2 

5 

41 

43 

109.4 

0 

32 ' 

42 

107.6 

-5 

23 

41 

105.8 

-10 

14 ; 

40.5 

IM.9 

-15 

5 

40 

IM 

-20 

-4 

39.S 

1 39 

103.1 

102.2 

0.54 

■~r ' 

1 38.5 

101.3 

1 

1.8 

I 38 

100.4 

2 

3.6 ; 

1 37.5 

99.5 

2S 

45 1 

1 « 

98.6 


1 
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To convert Fahrenheit to 


To conven Centigrade to 


Centigrade: 
X”F - 32 X 

Fahrenheit: 

X^C X ^ + 


5 

9 

32 


r’C 

rF 


SI UNITS 

In this book the Systeme International d’Uniies has been used as far as 
possible. This system aims to derive all measurements from seven basic units 
and to express all measurements as decimal fractions or multiples of these. Of 
the seven basic units the four which appear in this book are: 


j Physical quantity 

Name of SI unit 

Symbol 

' length 

metre 

m 

( mass 

kilogram 

kg 

; time 

second 

s 

< amount of substance 

mole 

rool 


and the prefixes indicating the decimal fractions and multiples are: 


1 Fraction 

Prefix 

Symbol 

1 io-‘ 

deci- 

d 

J J0-* 

cemi-^ 

c > 

J 10-* 

milli- 

m 

1 10- 

micro- 


10- 

nano- 

n 

1 ir** 

pico- 

P 

1 10- 

femto- 

f 

't Mu'itip'le 

Prdix 

Symbol 

1 10 

deca- 

da 

t 10* 

hecto- 

h 

1 10* 

kilo- 

k 

1 

mega 

M 


The litre (1 = dm*) is also recognized as the unit of volume. 

It follows that with the adoption of SI, certain familiar terms no longer are 
used, as is the case with measures of volume. A cubic centimetre (cc, cm*) is 
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replaced by the millilitre (ml) and the cubic millimetre (cmm, mm*) by the 
microlitrc (a^I). In linear measure the micron (n) should no longer be used; 
the correct unit is the micrometre (^)..Blood, intrauterine and intra-ocular 
pressures are measured in millimetres of mercury (mmHg) and intrathecal 
pressures in centimetres of CSF (cm CSF). It is recommended that the medical 
calorie or kilocalorie should now be converted to the joule (1 kcal = 4I86.8J). 

Further information on SI units may be obtained from The Use of SI Umls, 
Publication PD S686 of the British Standards Institution, and useful informa- 
tion on the SI units commonly used in medicine and biology is available in 
Umls, Symbols and Abbreviations: A Guide for Biological and Medical Editors 
and Authors, published by the Royal Society of Medicine. 


SOME APPROXIMATE CONVERSION TABLES 


! 1 fluid ounce (fl oa) 

» 28 ml ■ ! 

1 1 gallon UK (gal) 

* 4.5 litres 

1 1 grafii (do not abbreviate) 

» 65 mg » 

1 inch (in) 

-25.4 mm > 

I foot (ft) 

» 0.3 m 

1 1 ounce (oz) 

«28g 1 

i 1 pound (lb) 

0.45 kg 1 

1 1 calorie (cal) 

-4.2J , 

I kilocalorie (medical calorie, O!) 

« 4.2 kj ( 




Index 


Notcl^genumbenoffiguresandtablcsarein italic type. 


Abdomen, 7S~132 
•cute, 118-31 
boMls, 120 
exanunaiioa, 120-1 
bmory, lia-20 
micruniKiB, 120 
pun, 118-19 
voffliunc, 119-20 
•tuculuuon, 103-4 
bnuts, 104 

diffuse enlargeaent, 101-3 
mmuuuon, 21-2. 83-104 
gascroiotMtjiu] uiTestigsuoas, 123-32 
lacBioos, Si 
lOtpretjM, 84 
nasi a. 98 

bouadary deCaitm, 101 
pal pata», 99-100 
puliawo, too 
ptlpatn, 88-100 
aetuldm, 4SS 
confuMOQ on. 98 
a newbwn, 472 
percttSsiDn, 100-3 
reflexes, superficial, 329, 331 
Rgnos, 82-4 
routine questions, 1U{2 
scar, 86, 87 
shape, 85 
tkm, surface, 88-7 

mil, lUeta, as 

vems of, 87.8 
iraU 


, .87 

n^ity, 121 

swelling, 99, 101 
Abducent (fith) nerve, 296-307 
lesions, 297 
Abducuon, 296 
Abductor 

pi^lias tvevu, 319 
of thigb, 324 

ABO blood group, 441, 442 
Abscas 
dental, 78 
BcbioiiKUl, 112 
liver. 129-30, 186 
lung, 183 
pelvic, 114 
pemoa), 113 
FcruoDtiUar, 82 
psoas, 110 


AbstnctMial abilities, 280 
Absunlines lest, 380 
Acalculia, 286 
Acanthosis nigricans, 71 
Acorns (Smtffput) tcetui , 73 
Accnsory (llth) nerve, 3l3, 31$ 
AccmuDodiDon, reaaioQ 10, 30S-6 
Acetest, 143 
Achoii^oplatia, 26 
Aod-bise satus, 196 
Acoustic ucrcdance bridle, 276 
neasntnnenu, 376-8 
Acoustic reflex decay, 378 
Acoustic Reflex Threshold (ART), 377 
AddMc’s daeise, 29, 63, 80 
Addunaa,296 
Adductors of thigh, 324 
Adie pu^, 306 
Adnexa uten, 117-18 
Adolescence, a psychiatric bniory, 43 
AegophoDy, 183 
Agetsa, 310 
Agnosa, 342 
Au embolism, 443 
Air hunger, 358 

ehnsoK obrtriKtive discese, 176, 190 
obstiuclioD, 194, 382, 386 
Akmesa, 318-19 
Albuiiso,65 
Alrohof, fO, n 
abuse, 46 

Abenatan phraomeoa, 36 
AluDenury tract, 123-33 
pam, J), 12 

looune questnos, 11-12 
Allergic asthma, 197 
AUcrgic rocuons, 443 
Allergic ihimia, 382, 383, 439 
AlopecM, 69 
anagen, 70 

traction, 69 

Ahenae binaural loudness balance test, 274-3 
Alveolar ventilatnn, 196 
Anusooium chloride, 134 
Amne^, 61 

Aiiiesua. 29, 64, 199, 429. 424-440 
blixid transfusions for, 442 
baenxilyu:, 437-440 
acquired, 440 
coegenit^, 428 

Imxicbromic, without iron defioency, 436 
aon^teficiency, 2(7, 3l, 70, 73, 436, pUlelX 
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Anacima (coif.) 

Ducrocytic, plate K 

pmphenl blind exanunation, 4}4-6 

perniaout, 79, 417 

ntamm B,„ febe Kid deCcieticy, 43fr.7 
Ajuignia, 342 

Antybitama iuaJentU, ui AniyloOoma 
Aneuryam, aortic, m Aorta 
Anger, 3. S4 
Aagjsa, 199, 232 
unstable, 213 
Anpofraphy 

coeluc iza, heparie artery, 13Q 
coronary, 251,253,203 
exiraennial, 349<S0 
uirKraiual, 349>30 
Angioma, cheirr, 60 
Asftilar itomatiTu, 7S, 432, 430 
Anisocoru, 404'3 
AsBocytoia, 433 
AdUc 
clonus, 327 
jerk, 327 
-Its. 422 


423 

Aniylttuma duaJenaU, 16^7, pUte I 
Aaorcuj eervota, 20, 40 
Amutui, 227 
Anesogaeut, 342 
Aaienor (aetaoeUe. 437 
Anticoagultats, 434, 474 
AntihntainAes, 19 

AatukUcWu tsubody test (ASA), 424 
Antiiociil behaviour. 42, 43 
AatM/ertnlytm O (ASO) test, 423 
Anuria, 134 
Abus, 112-13, 126-9 
fissure, 112, 466 
relVi, 329,331 
stun ugs, 112 
AnsieTy, 25, 42, 52-3 
apT^rince, bchsnour la, 49 
l^hic sympcoiBS, 53 
somatic symptomi, 53 
tremor m, 336 

abdominal 

aneurysms, 15, 97, 21 1 
palpition, 97-6 
puliuiion, U, 211 
eneurysiD, pulsatioo in, 210-11 
coarctation, 204, 21 1, 230, 457 
heart murmurs in, 230 
dtlaiaton, 255 
posi-Renotic dilauiion, 255 
radiognphy of, 255 

shape of, 255 
unfoldmg, 256 

AoitK ejtaun clicks, 215, 224 
Aortic eiectcn murmur, 224 
Aortic incompeteoee, 33 
Aortic knuckle, 254 
Aortic HenosB, 33, 210, 223-4 
arterial pulse in. 202, 203 
echocardiognphy, 260 
hiart sounds in, 214 


Aortic stenosii 
muttnurs, 223-4 
post'Slenoiic dilatation, 2SS 
Aatuc vilsc disease, 213-5 
regurptaimn, 216,216, 224-5 
rehocardiognphy, 2^1 
Apes bni, 209-10 
dtsplaccotcBt, 176, 209-10 
failure to detect, 210 
position, 209 
Apes car(la3ttTsphy,25l 
Aphasia, 263-6, 355 
amnettsc, 263,265 
ci{«ntjvr, 264 
targoo, 285 
ruyninal, 215 
receptive, 284 
Verelcke’a. 283, 286 
Aphasic syndromes, anterior, posterior, 
284 

AphoiUi,282 

Appcariact of pacnl, 2, 19-20, 25, 277 
in psythainc eianunauoo, 49-51 
Appesimos, 116, 119 
Appetite, 11,40 
in acute abdomen, 120 
^chogcnic toss. 26. 40 
Apraxia, 280-7 
consmirtvnal, 342 
oro-facial, 283, 284 
Aicus, 233 

niscBilis. 394 

sndis,71,394 
ArgyD Robertson pupO, 306 
Arnna, 65 

Anbythaa, emus, 249, 457 
Arsenic pouonisg, 65 
Arterssl ptiars. 198, 200-4 
Aivnal systeiD, penpherxl, 234-S 
Arterioles, spasm of, 235 
Attcnosclnosis, reunil, 401 
Anhrefnphy, 427 

Anieulaica, ^frctive, 282, 283, 265 
Aic«v Iwnt^cidtt, 166, pUte I 
Ascites, plate XV 
dnreiDD, 101 , 102 
diOermu^ diagnois, I0I-3 
m ngbt TcoUKulai faSure, 199 
AsposiDn 
hone macTmn, 433 
gemumeal, l22-3 
r4eural, 193 

suprapubic, unne, 150, 151 

AsicTcobiosis, 341 
AntnxB, 165, 338 
Asthma, 164, 185, 194, 202 
allergic, 197 
Ataxia, 50, 268. 332 
cerebellar, 333, 334 
byiiencal, 50 
malmgeimg, 50 
acnmiy, 333, 334, 340 
Ataxic respiration, 361 
Aiberoschrosis, 232 
Atbeiosn, 336 
Alrul rnla^ement, 255, 257 
Amal {ibnllaiMn. 201, 208, 221 
ECOw. 24/, 242 
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Amal Dotter, 208, 240,241. 242 
haul hype«»pby. 251 
Atral pressure, raised, 257-8 
Atnal sejul de&a, 229 
Amal uchycardia, 240,24/, 242 
AtnoTCDDicular block, 242 
AtnoTCDinctjUr dissociatioo, 209, 242 
Anentun, essessniesi, 60 
to authonty, 48 
to self, 47 
Audiometry, 375-6 
evoked response, 378 
pure Cone, 373-4 
speech, 374, 375 

Auditory seosacnns, abnormal, 312-13 
Auer rods, 447 

Aural toikt, synngmg, 368-9 
Aunscope, 367, 36S, 369 
AuscuIuqod 
abdomen, 103-4 
chest, 181-5,458 
heart, SM Heart 
Austm Flmt murmur, 225-6 
Avoiding response, 281, 334, 336 
Axillae, 32 

Axillary lines (aaienor, mid-, posteriori. 200 

Babmski's extensor plantar response, 330 
Babinski’s 'nine up' sign, 323 
Batw speech, 282 
Back pam, 7 

Baetena u unne, 150, iS/-2 
Bilanoposthita, 106 
Belmndim telt, 171, pbte I 
Baldness, 69 
Blriay box, 368, 373 
Banum 

enema, 125, /27, 128 
meal, 124-5 

follow-through X-rays, 125 
Baitlulm's cyst, llS 
Basal acid ourput (BAO), 123 
Basal cell carcinoma, plate VI 
Bat's wmg, pulmonary shadowmg, 258 
Battle sign, 358 
Beau’s lines, 70 
Beevor’s sign, 223 
Behaviour, 47-8 
analysis, 63 

m nervous system examinatnn, 277 
in psychiatric ezairunaiioD, 49-51 
in psychiatric history, 47-8 
tntt-Mcal, 42, 43 
social, m infants, chUdreo, 469-70 
m sub-normal intelligence, 50, 62 
Beliefs, abnocmal, 54-7 
BiUe t^iffertnte, 26 
Bell-like resonance, 180 
BeU’i palsy, 312 
Bell's phenomenon, 310 
Benedict's test, 141-2 
Biceps lerk, 327 
Biceps muscle, 322 
Bigeminy, 240 
Bile ducts, 130-1 
malignant obstruction, 95 
Bile pigment 
m unne, 134, 143-5 


Bile pigment (ct*ir.) 

m voaut. 122 
Bitharaia, 150 
Bdinbia, in unne. 143-4 

of duodenum, 125 

oflner, 130 
of pleura, 193 
renal, 161-2 
ofso^ intestme, 125-6 
ofnomach, 125 
iraosbronchiai, 193 
trephine. 433 
Biemos's screen, 292 
Bbekbeads, 68 
Bbckoua, 16 
Bladder, urinary 
cystoscopy, 161 
pupation, 96-7 
pcrcussKin, 101 
Bladder woitn, 167 
Bleeding time, 448-9 
Btiodneas 
colour, 392 
conical, 295 
sudden, 403 
Bbodspot 
mapT^ig, 292 
phyuolocical, 291 
Blood. 429-55 
ID anaemia, stt Anaemia 
to eer e bro sp iaal fluid, 346 
disease, dinical exarmoaiDO. 42V32 
163, 164, 165 

Glm, 432-3, 435-6, plate VIII 
flow IS vems, tl, 69 
baemosiasD, 447-52 
bboratory exaroinatioD, 432-3 
IB nasal discharge, 382 
oxygnuuoD, 196 
pvasiies, 452-5, pbte XVI 
pH, 196-7 
m pleural fluid, 193 
ted cell dnorders, 434-41 
samptiog, 432, 434, 476 
in sputum, 186 
symptoms of disorders, 14 
m unne, 134. 136, 140-1, 146 
ID voiml, 121-2 
while cell disorders, 444-7 
see also Hacuntrhage 
Blood gases, 196-7 
BJood pKiture 
abixmal, 205 
measuremeDt, 204-5 
chddtea, 205, 461, 466 
mnnal, 205, 466 
Blood transfusun, 441-4 
blood components, 442 
compatibibty lestmg, 442 
coo^jicalJODS, 443-4 
donor Uood colbction, 441 
donor blood processmg, 441 
indicauons, M2 
Bmling test, for pcotem, 138-8 
Bone, abtxirmabcies, 406-8 

Bone marrow, 433 
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Bone RUiTciw (com ) 
eximmatto/ii 43), pbte Vllt 
faJiire, 442 

in iron-denciencv aniemu, 4)6 
megtlobUilic, plate X 
in vitamin 8if. folic acid deficiency, 4)7 
■n nhitc cell diwrderj, 447 
BocbnryEini, 104 

Birrelia wcurrcmu, 4J4, 455, plate XVI 
Bowel, lartt, imall, lee tnieiune 
Bnchinradialis inuKle, 322 
Bradycardia, 201 
m children, 4)7 

»n\n.24Q 

Beam 

dajnape, nruclunl. 357, 359, 361, 364 
death, diapiOTia, 362-4 
diieaie, organic, 49, SO. SS 
memory m, 60-1 
vavcvUr tupply , 274-6 
Brain item 

dyafunclnn, 359, 361, 362 
rtflcan, 36) 

Dreait. 32-3 
iSuctcatcuKiTna, 71 
enlargement m newborn, 471 
Bcetlh, 62 
odour. 36. 82. 357 
vunda, ISI-3 
btonchal, Ul-3 
veucular, 181 
Breathing. 14 
noity. 36 

pattern, ta uncenvMut patient, 358. 360-1 
puerde, 45g 

Bronchial breath wuadi, 181-3 
BronchMCiatia, IIS, 191 
Bronchus. 184. IIS, 194 
Bronebodifatort. 194 
Bronchography. 191 
Bronchophony, 183 
Brunebopneumonu, 182, ISO 
BronchoWapy, 192-3 

Bronchus 

anatomy, 273-4, 271 
caccutoma, l86, 292, 193 
obstruction, 36 

Brown-Sequard tyndrome, 269 
Bruisoi 431 
Bruits, 216 
abdominal, lOt 
aonic. 235 
arterial, 235 
renal artery, 235 
Bulbar palsy, 232-3 
Bulbocavemosus refica, 329 
Bullae, 68 

Bundle branch block, 244, 245, 248 
Burrows. 68, 73 
Butterfly erythema, 71 

Caecum, palpable, 98 
Cafe au lait patches, 70 
Calabar swellings, 454 
Siculus 

staghorn, IS4, 255, 257 
under tongue, 80 
Cilonc reflexes. 359-60 
Caloric tests, 359, 380-1 


Calnt, ptm in, 13 

Campbell de Morgan spot, 66 

Canal, aemicircular, paresis, 380, 381 

Candida cliuoai, 80 

Cannon srave, 209 

Capgm' syndrome, 59 

Caput icieduMe, 87, 88 

Capeit iiKccdaneum, 471 

Carbon dioxafe dilTusion, 196 


poisoning, 29 
Caidue cy^, 211. 222 
Cifdiac impulse. 178, 209-10, 238, 240 
in thildrcfi, 458 
tecunling, 258 
CtidiK {9UI. 7, 13. 232 
Cardiac rhythm, disorders, 237-^5 
Cardiac lampunade, 203 
Cardiography, apex, 258 
Catdiomynp^hy, faypcittophic, 227, 260 
CardioviBiculsr tyrem, I9W63 
anatomical landmarks, 199-200 
irtcnal pulses, u» Pulses 
coronary angiography, 251,253 
ECG, are BsKinx^roNigraphy 
eaerrite tests, 251-2 
general examinatioo, 199 
praecordium, 20^11 
ndiegraphy, 2S3-8 
routine exammaten. 236 
special invrsiigauini, 258-63 
t^ptoms of disease. 13 
venous pulses, tee Ihiliea 
see aba Cardiac, Heart 
Catotenaenua, 65, 71 
Caroiid tnery, 274-5 
cmbolut, 274 
palpation, 200, 211 
Carosal pulses, 200 
Cargol tunnel lyndrsme, 319,407 
Ca^ippnSal spasm, 338 
Case 

history taking, 1-19, 22-3 
preentaixm, 23 
Casoni tniradrrmaj test, 168 
Casts 

Nonchsal tree, 185 
m unne. 148-0 

CAT scanning, <er Compuicnzed axal tomography 

Caiaiact, plate IV 

Cataraoia, 49, 50, 319 

Caibetcruaijon. cardiac, 261-3 

Cchius scale, 478 

Crnt^de scale, 478 

Central oeuragenie (pontine) hyperventilalion, 361 
Cephalohaematoina, 471 
Cerebellum, 268 
disease, 317, 328 
ptpilloriema, 398 
lumours, 398 
CcRbrai arteries, 275-6 
Cecebrat atrophy, 352 
Cerebral funeinn tests, 62 
CerHiralinfarclioii.35/ 

Cerebeospiaal Quid (CSF) 
tboonnalitKS. 346-8 

cytological examination, 346,347,pl2te XV 
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Cervicil sympathetic paralysis, fet Homer's 
syndrme 
Cervix, Its 
smear, plate XIV 
Cesioda, 167-« 

Chagas' disease, 453 
Chancre, 76, 106 
Charcot's (omis, 409 
Cheeks, 28 
Cheflius, 76 
recurreot actinic, 76 
Cheflosis, 75, 432. 436 
Cherry aogioou, 66 
Chest 

auscultation, 181-5, 458 
barrel-shaped, 176 
disease, skin tests, 197 
ezpansioa, 177, 179 
farm, shape, 176, 209 
movements of, 176-7 
pain, 14, 177 
palpatuo, 177-8 
pemssno, 179-81,458 
resonance, increased, reduced, (80 
vibrations, 178 
wall 

■a child ren, 458 
pulstueos, 210 
X*ny ezatnuation, 186-92 
serteaing, 191 

CbeytM-Stokn respinuoo, 36, 177. 360 
Chickeopox, 72, 82 
ChildhoM, in pmchiatnc hstory, 43 
Children, 456-73 

blood pressure ffiessureoient, 2QS, 461, 466 
developtoental screeuni, 467-70 
eyes, exafflituuon, 402, 457 
cneral examinaton, 456-60 
neighr, 460-1,462-4 
quesuons about symptoms, 17-18 
special cxaminatnos, 460-7 
weight, 460'], 462-^ 

Chloasma, 65 
Cbolangasgnphy 
miravenous, 131 
percutaneous (ransbepatic, 131 
Cholangiopancreatography, endoscopic retro g rade 
(ERCP). 131, 132 
Chotec^ography, oral, 130 
Cholera, 164 
Cbolesteatotna, 372 
Oiofea. 13, 334. 336-7 
in children, 459 
senile, 337 
Choroidim, 402 
Qivostek's sign, 338 
Cigarette sinokilig, ID 
Ciliospinal reflex, 307 
Circulatory overload, 443 
Circumduction, of leg, 334 
Cnhoss ofLver, IS 
Cisternal puncture, 346 
Claw-foot, 323 
Claw-hand, 320. 323 
Cleft bp. 75, 470 
Cljcks.214, 215-16, 227 
Cbnitest, 142 
Clonus, 327 


deans ^onr.) 

aosustaued, 328 
dub foot. 471 

dublniig of fingers, 31, 70, 199 
Cotgulauoa, 450 
defec».448 , 4SI 
extnosic paihwiy, te$u, 450-1 
toinasic pathway, test, 451 
Coarctaiioa of aoni, 2(M, 211, 230, 457 
Cocaine psychosis, 58 
Codiac axis, tngiognphy, 130 
Cognmve state, assessment, 59-61 
Collagen diseases, 71 
Colon. 126-9 
Colono s copy, 129 
Colour bhn^ess, 392 
Colour VBiDD, 295, 392 
Coma, 279. 355, 356 
acidotic, 358, 360 
caoses, 356 

drug-induced, 357, 358. 359, 362 
bepatK, 358. 360 
meubolic. 357, 358, 359, 360 
scale, Glasgow, 364 
Comedones. 68 

Commetcnl reagent strips, unne tests 
bik pigments. 145 
blood, 140 
keioors. 143 
protein, 137-8 
sugars, 142 

Communicauon, in hniory-takuig, 2-3 
Craplemesi levels, 425 
Comprehension 
symbols, 296 
verbal, 283, 285 
wniten lansuage. 286 
Compuienzed axial tomography, 129, 132 
brsut, U9,3SQ. 351.352 
bead. 289 
lungs, 191 
resul, 156, 159,160 
Gonceotiation, assessment, 60 
ConcussKm, 357 

ConducticHi velocities, nerve, 348 
^nfabulatzm, 61, 279 
CoafroDUliDD tests, 290-1 
Cooftraonal state, 49-50, 279 
cooscsousness, levels of, 60, 279, 355 
Cooiugate gaze, 297 
p^y, 297, 302 
CoD/iiocova, 393-4, 432 
CoD|iincuviUs, 394, 403 
Conreuusness, 355 
clouding of, ZT9 
examination, 358 

levels of, assessment, 59, 60, 355-6 
change m, 358 
Coostipaixm, 12, 164 
m acute aMomen, 120 
Constnjctwnal apraxia, 342 
Coosifuctunal tests, 280, 342 
Contractures, 316 
CouversKH) tables, 480 
Coombs* (eat, 440 
Coordination of movement, 332-3 
Comea, 394 

mflaonxialxiD, 394 


Corneal reflex, 308-9, 402 
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CorojuTr ingiojnphy, 2it,2SJ, 263 
Coroniiy inety dueise, 232-3, 251 
iiifio;nphy, 251,253 
elintn« t«B, 251-2 
Rlaijoiahip vnKl>, fcCG, 238 
CorlKit bluiiincti, 295 
CoriKoipmt] (pyramida}) tyiiem, 285>i 
Jciniu, 267, 325, 330, JM 
Coryzt, $2 
Q)u;K, 14 
tsflex. 331 

Coughuig, iphonia n, 212 
Cover int, 299, 300, 402 
Crtckin, 114 
Cnnul nervn, 237-316 
abducent (6ih}, 296-307 
accetvoryOliM, 313, 315 
facul (7ih), 309-12 
|IcxwphirynfrtI(9lh), 311-14 
hyrofloiuidllh}, 315-16 
oculomotor (3id}, 296-307, 359 
el£ic1orydsi),287 
optic (2nd), 288-95 
routine euminitioD, 353 
mu tn children, 459 
ln*eniinil (3lh), 307-9 
trachlnr (4t)i). 296-307 
vtgvtdOih), 313, 314-15 
ve«tibu](KQchlr«r(tih). 312-13 
Creaiiune 
Cletruvce, 153 
pUitiu cenceeintufl, 152-3 
Cremuietvc rtfle*, 329 
Crcrt'*(aai, 184. 199 
po»i tuiMve, 185 
Crrptui, 409 
Croho'i diMiie, 100 
Croibyeaptule, 125 
CravtM rvalyui. 324 
(2T fCifUiingiKW Cooputcnzcd nal 
loiDognphy 
Cyanmii, 29, 64. 199 
ifl new bom, 470 
Cyst 

dermoid, 80 

cpididymB, 108, 110, 111 
m Qoorof moulli, 80 
mocoiu reienuoa. 80 
ov»nan,97, 101,102,318 
rticntioa, oflipt, 76 
lebaccoui, urotum, 106 
Cyinerrcu lens, 167 
Cyiiarrmu tiOuIoiot , 168 
Cystocele, 116 

Cystocraphy, micluraiing, 156 
Cyjtorcopy. 161 


Dearneis, 365-6 
esum, 366, 367 
congenial, 367 
Kovonneunl, 367 
Death nitle, 36 
Decefebrate posium, 362, 364 
Decorticate povturci, 362, 364 
Dciaccation, tedex, 331 
Dehydration, 154, 457 
£V/4-CTi, 59 
Delirium, 279 
tremeoi, 58 


Deltoid inuidc, 322 
Dcluiioni. 54, 55-7, 277-8 
• orvoic«.3l2 
Dementia, 59, 279 
releawa refkMa in. 182 
Deperwiulization, 59, 278 
D^aion.J.25,40,52.277 
aercraonaliutnn la, 59 
facul nircaana in, 49 
liuiiicd, 26 

tnemoiy mipainnent, 61 
puerperal, 52, 57 
Depreainn, eye tnoeemenn, 296 
Drpraure deluuoiu, 55-6 
Dc^iaivn, 59 
Dcrmaminei, 270 , 273 
Drnsaioioyniui, 71 
OevelocaiKBtal delay, 467 
Dexelortnenial milcstonea, |7, 469-70 
DerrlopineflUl acreeniRg ennunation, 467-70 
Denracardia, 210 
Diibctn niipdus. 7. 134, J36 
Diabetrt mdliiur, 7 
coma in, 357 

retinopathy, 400-1, plate IV 
aim inanuntaiiuoi, 71 
onnem, I34,m. 141 
Dugnoia, ciri« la tnaluac, 23 
Diaphraro, pmyiu, 191, 323 
Diarrhoea, 12, 164 
la acute abdomen, 120 
loddkr’i. 467 
Ditvilinof/f^iu ioao, 168 
DieniametM/aplu, 171 
Diet, u) hiaury, JO 
Oiffuuon, in lung. 195 
DipeOloofutt fmOHi, 4S4-5 
Dtrhibcna. 11*2 
Dipl^OehMAmM learn, 168 
Oiptopia, 297 
biDocular, 299 

direcTJoo o(, method of lindiag, 299 , 301 
m paralytic urabuiaua, 300 
Direct aniiglobuJin (Coombi*} mi, 440 
Dacnmmjiea ability, 374 
Dooneniauun, 60> 279 
Omortjoor, 57 
Dnimi, leeling la chert, 13 
Diverticvliia, 118, 119, 120 
Puzmeri, 16, 299, 313 
PNA binding leil, 425 
DoU'a head amreinenQ, 359 
I^ral (nierorseous. Tint, 32! 

Double TBon, let Diplopia 
DoiigUr, pouch of> tl5, 116, lit 
Down “a lyndrume, 393, 470, 471 
Drawing teats, 280 
Dnams, ^8 

Diowiiners, abnormal, 355 
DrugfaJ 
abuse, 46-7 
adverse Teactiou,9 
discoloratioii of unne, 134 
erupiioiu, 72 

induced coma, 357, 358, 3S9, 360 
Duclut arteriosus, patent, 229-30 
Duke’s method, 

Duodenography, hypotonic. 132 
Duodenum, 123-S 
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Dorurtren't eontnctun, 30 
26 

DrurUina, 282-3 
bulbar, 282-3 
cerebellar. 282 
cortica], 283 

pseudobulbar (spastic), 282 
D^brosua, 69 
Dj^tadocboksoesia, 332 
D^eDiery, 126, 164, 169 
Djsgraptua, 286 
D^tunesb, 337 
D^lexia, 286 

I^pbagia, 12 

dysarthru with, 282, 283 
in troD-deficirDcy anaemu, 436 
mediiajctl obstrartno, 386 
neurological disorder, 311, 386 
in paralysB of palate, 314 
m tonsimtn, 386 
Dysphasia, 31 
Dyspbonia, 386-7 
Dyspnoea, 13, 14, 434 
D^ionia, 334, 337 
henuplegic, 337 
inasculonnn defonnanj, 336 
Dystrophia nyotomca, 323 

Ear. 363-81 
ibnormahus, 36^72 
etionc tests, 339,380-1 
discharge &ua, 13, 365, 366, 369 
ezaminatioa, 367-9 
in children, 459-60 
beartng loss ineestigatioo, 382-8 
history, 366-7 
ifi)unea, 369, 371 
radiologKal esaminatwa, 381 
ecstibular mvestigaiioa, 378-9 
Eaton-Lambctt syndrome, 323 
Ebstein’s anomaly, 226 
Ecchymosia, 65, 431 
Eckoireocnu fnmdonif, 167, 168 
Ecki it fmUa, 38 
Echocardiography, 238-61 
Echolalia, 31 

Ehlers-^nlos lyndrome, 424 
Ehitich’a aldehyde lest, 143 
Ehton, 33, 277 
Elbow ZDovements, 4/6 
Elderly, meotal state, 37 
Electrocardiograpby (ECC). 236-51 
atnal fibnllatioD, 24/, 242 
atnal tachycardia, flutter, 240, 24/ , 242 
atnoventncu/ar bhct, 242 
bundle ^anch block, 244, 243, 248 
cardiac rhythm disorders, 237-43 
definiOoDS, 236-7,218 
eaerctse test, 231-3 
eatrasysroles, 240, 24/ 
loterpretation, 237 
myocardial infatttioa, 248-51 
normal, 239 
Pwave, 237,238 
changes, 251 
QRS complCT, 237. 228 
sinus arrhythmia, 240 
sinus bradycardia, 240 
sinus tachycardia, 238 


ElrcirocardiogTapby (riw.) 

Tswye,237,238 
venukutar fibrillatioa, 245 
ventricular hypentophy, 243, 245 
Eleciroeacepha]ogiam(EEG}, i43 
m brain death dugnosn, 363, 364 
Ekctmoyograffl (EMG), i4i~9 
Efectronystagmography (ENG), 379 
Ekvauoo, 296 
Emouonal dsturbanee, 38 
Emooonil state, 23^, 277-8 
&nphysemi, 177, ISO, 194 
heart sounds in, 213 
tubcuuneous, 30, 67 
Empyema, 193 

Endocaidiw, 199. 226, 261, plate VII 
fjklatnMZ lUM, 171 

Endoscoptc retr^rade cholangiopancreatography 
(ERCP), 131. 132 
Endoscopy, 125 
Enema. 126, /27,/28 
small bmel. 125 

Eiiumofiafo/t, 169, 170-1, plate I 
Etuamctia Aaafyota, 129, 169, ITO-l, plate t 
Enuratiia ormircloni, 166, plate 1 
Environment, abnormal eepenences of, 59 
Epidrdynus, 107 
cyst, 108, J/O, in 
enbrgeiunt. 11) 

Epid*dym»«rchirB, 106, 108 
Epigasinum, pulsaiioD in, 211 



Epilepsy, 335 
coma 01 , 357 
focal. 302 

temped lobe, 5g, 59, 355 
Epispadus, 106 
EpBtaus, 382, 385 
Epiibchal cells in urine, 147 
Epiihelioisa, 76, 106 
Epulis, 78 
ERCP. 131. 132 
Erector spinac, tesuog, 323 
Eroiotnania, 56 
Enipt»o,6^9 
d^.72 

Erysip^, plate V 
Erythema, 64 
EfyOttma ah igne, 65, 87 
Erythema mlmnsuffl, 72 
Erythema nodosum, 72 
Ernhema toxicum, 470 
EsMch’s albuoiinometer, 139 
Eopftura, S3, 27? 

Eusiachan tube obstruction, 371 
Evasireness, by patieni, 3-4 
Faaminanon 

phystcal, 3. 4, 19-22, 25-37 
psychiatnc, 49-42 
Eunihum, 72 
Eicreta, examination, 22 
ace aba Faeces, Unne 
Eicteuon urography, 154-6, 157, /58 
Exercise tests, 251-3 
Exocardia] tounds, mtirmun, 231-3 
Exo^halmos, 393 
Exomosb, 371 

Expeevnees, aboonnal, 57-9 
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Ij^pcrimccf, ibiu'rmBi (rani.j 
(bnoimil pcTceptnni, 57-4 
'■n^c', 57 

of ielf, enTironmenl, 59 
Ctpimoty ipirofram, 194^ 

Lxienwift) 
of hip, 32.1 
of kirn, 325 
orwnil, 322 

Extcnur ^nlxr reponu, 247, 330 
Exleaur ipasmi, 330-1 
Exicnul ludiiory mciiui, 371 
cximmatuR, (oilct, 36&-9 
exostotu in, 371 
foreign hodM, 371 
Ennpynmidal ngidiry, 311 
txinpynmUjI •ysttm. 267 
diwase, 335, 336 
Extnsyitole, 201, 240, 24J 
Eyelidi. 392-3 
rttnaun, 393 
Eyes, 20, 390-405 
elmicii prebItRM, 403-5 
(xanuniiua, 20, 392-401 
in (hiUrni, 40-2, 457 
in newfanre, 470 

tnevetnenR, ur Ocvlxr movtnKoli 
red, painful, 403 

iA routine nerwux lyiiem namoiiCDn, 353 


tkewdevuion, 302 
■a un«Dn4ciein niiri 
icealM Viiual (uUi 


356 


Face 

abnormi] aoveflienn, 311-12 
cxxffliotcion. 20, 2S 
(xpmuoR, 23, 49 
Facial fflatcle ainiphy, 31 1 
Facial nerve, 309-’t2 
ksioai, iHiing, 31Ckl2 
paralyio, 31(^12 
aigna of3ll 
Faecn, 163-71 

abdominal muj timulatea, 96 
abnormal logredicDU, 164 
amount, 163 
blood in, 163, 164, 165 
chcnucal cxamiaation, 165-6 
m cbildrea. 466-7 
colour, 163 
fan m, 125, I6S6 
fonn, consBtenry, 164 
Bucroacopicalcxaiiunaijoo, 169-71 
mucui m, 164 
ntked^w mtpection, 163-4 
odour, i63-4 
parasitn, 166-71 
in vomit, 122 
Fahrenheit icale, 473 
Fallopian lubes, 113 
PtUoi's tetralogy, 230, 2St 
Family tree, 241 
Fantasy life, 43, 62 
Fasciculation, 315 
Fascicutui cuneatua, 263 
FaaciculuagrKdis, 263 
Fauces, 81 
Feet, 32 

movements, 422-4 


Feel fconr ) 
muictei, 323 
in newborn, 471 
Femoral irtny, common 
itucuitation, 104 
palpation, 98 
Fernet PuJse, 97 
Feme chloride teat, 143 
FEV,AC(reV%). 194-5 
Fever, types of, 34-5 
Fihriooges, radioactive studies, 236 
Fibrinolytic mechananu, ^S0 
Field of vnion, see VauaJ Gelds 

clubbing of, J/, 70, 199 
flexora of, 321 
inovcmenta,4l7,4/l 
Fith ikin, 71 
nsfure. 68 
anal, 112,466 
Fistiila iign, 379 
Fistula in ano, 112 
Fits. 16 

Fiaatioa, optic, 379 
abolition. 379, 331 
point, 292 
Flatuleoct, 6, 12 
Fkxioo. 422,4/3 
defomjTy,4ll,420 
dysionu, 334. 337 
myodoBus, 335 
Flexor 

of rinptn, 321 
of knee, 323 
of Ihiih, 324 
efwBt, 331 

Flexor plamar rnponat, 330 
Flexor spasms, 330 
Flow murmun. 216, 231 
Fluency, disturbance, 283, 234, 285 
Ruid ihriU. I02.;03 
fluoTOO, 77 

Folic acid dencicDcy, 436-7 
Food pDuooiiig, 120 
Foot, lee Feet 

Forced cipiratory volume (FEV), 194 
Forearm movements, 4/6-17 
Forensic batury, 45 
Fonn rerogulion, 341 
Formal thought diiotder, 51 
FeniGcation Ggurts, 295 

nock, 423 
akuU, 357, 358 
FrensKl'a glKsea, 363, 379 
Fnction nunds, pleural, 185 
Fnua’f lyndrome, 346 
Fundi, ocular 

aboormil, 397-401, plates II, III 
IB blood dsorden, 432 
exammatasQ, 353, 353, 395-7, plate O 
penphere, 397 
Fungus inmions 
microscopicexamination, 74 
of mouth, 80 
of akin, nails, hair, 73-4 


Gut, 26, 333-5,406.423-4 
m cerebellar aoxis, 334 
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Gait(tonl.) 

(Kuoant, 334 
henuplegjc, 334 

335 

touuae exumnatioa, 353 
in secaory ataaia, 334 
spastic, 334 
waddlisg, 334-5 
CaUbladdn 

acute, in flarmna tion, 96 
carctnoma, 96 
mTesDsatnns, 130-1 
mtaswrfe, fS 
falpatno, 95-6 

routine qoestioDS, symptoms, 12-13 
CaOop ityihm, 215 
Ganstoae.95,%, 131 
Castnc acid studies, 123 
GasTromtesaiui tract, 123-32 
painm, II, 12 
routme questnns, 11-13 
tet also vidinJual organi 
'Geir coiurol* ihitity, 269 
Gaze movemeoR, 297 
cooiugate upward, palsy, 302 
Uteral, 297, 303 
lateral eooiugate paralysis, 302 
saccadic, pursuit, 302 
Cttmkaiun, 319 

Caml PatalysB of the Insane (GPI), 55 
Genitalia 
female. 115>13 
inspeettto, 115-16 
palpaooQ, II6-lg 
male, lOS-U 
mspeetios, 105 
palpauon, 106-11 
symptoms, history-ukmg, 13 
Genito-unnary iraa, cancer, It 
Cerbardi's test, 143 
Gestures, 286 

Ctardia lamilta, 171, pbte 1 

Gibbus,412 

Giddiness, 313 

Gmginis, chiunK marpnal, 77 
CingiTostamatius 
acute herpetic, 78 
Vincent’s, 78 
GlabeUat tap reflex, 281 
Glandular fever, 81, 445, 446, plate X 
Glasgow coma scale, 364 
Qaucoma, 395, 396, 403 
Glomerular CltraiioQ rate (CFK), 152, 153 
GlcsSitB, rfimnic tunrrftciafr 79 
Glossopharysgeal (9ib) nerve, 313-14 
Glucose 

m cerebrospinal fluid, 347, 348 
munae, 141 

Gfucose^pbospbate dehydrogenase (GdPDy 
deCoen^, 439 
Glutethinude potsoiung, 359 
Glycosuria, 141 
G«uometer, 409 
Gordon's reflex, 330 
Gout,407,425 
Granulocyte tiansfusioD, 442 
Granuloma, pyogenic, 76 
Giaspuig response, 281, 334, 336 
Cnef reactams, 58, 59 


Groms, 87, 104-5 
cxpanre, 84 
lump in, 105, 108-11 
Guaiding, ibdominil wall, 121 
Gvih, 55 

fi iimma , 81 

Gums, TJ-i 
bypntiD^y. 78 
Gunn's pup-t, 305 

HaemangioiTia, senile, 66 
liKmastix, 165 

H*MtuaKSs, 121 

ILarmatesi ublet lest, 165 
Hactnatoctil, 434-5 
tl^matoma, 66 
extradural, 357 
penanal, 113 
acalpv 357 
subdural, 357, 398 
ll^rnaniria, 134, 136. 140-1, 146 
HMinocbrumains, 6$ 

Haemo^bm 

abooniul /ormauw, 439-10, piste XI 
levd. 434-5 
ibemo^bmuru, 140 
paroi^smal nociursal, 438 
Haemdyus, ennvascular, intravtsctdar, 438 
Haemolyuc enaeouas, 437-40 
Haemolytic disease of newborn , 440 
Haemophilia, 451 
Haemoptysis, 186 
llaemorrhage, 447-8 
buccal oucotu membr an e, 78 
cerebellar, 357 
cerebral, 350. 357 
cbssilicatwn.43I 
octult.iesB for, 165 
peKcbuI, 199, 431 
poouse, 359 
retinal, 400, 432 
m skin, 65-6 

spliDier, under nails, 70, 199 
subarachnoid, i**, 357, 398 
thalamK, 359, 360 
in iiocmucjous patient, 357, 358 
ut aty Blnod 
Haemosiderm, 65,436 
Haetzmsidenouna, 438 
Haetnososis, 447-52 
doorders, 448 
history. 447-8 
bboiatory lesB, 449-52 
Hair. 20. 69-70 
fungal infections, 74 
tth cycle, 69 


cycle, 


iUiuciaauons, 57, 277-8 
aiiditoiy. 50. 56. 58, 277, 312 
hypnagogic, 57 


bypnopon 

oluctory. 


«, 57 


58, 287 

3c, 56-7, 58-9 

tactile, 58-9 
ofta»e, 58 
vestibubr, 59 
etsual, 50, 58, 277, 295 
Handfs}. U>-32 
abnormal movements, 30 
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llirul(i) (coni ) 
derormiun, 4II-/9 
in oewtoni, 471 

Hand, foot and mouth ducax, 72 
llcid 

circumfercnre, 461, 465 
control in mCuiii, 467, 46S 
injury, 15 
m newborn, 471 
tenaory nerve lupply, 274 
fhape, in children, 457 
till, 300 

Headache, 16, 357 
Heanni loss, 365-6, 367 
conductive, 365, 367 
invetligalion, 373-4 
Heanni tests, 372-4 
in children, 461,469 
objective, Vi~t 
subjective, 373^ 

Heart 

ausculuinn, 211-32, 453 
lTtn,2\3 

stt also Heart murmurs, Mean aousds 
kit to nghi thunii, 226-30 
2<3fl-U, 4.5t 
percussion. 211, 456 
rosiUoB, 255 
rtdio^pby, 25M 

MnnCauiiiae, 254 
Kreening, 191. 255 
shape, sue. 255 
turaoun, 226, 261 
Heart beat, 237 
ap», 209-10 
ectopic, 240,247 
rate, 201 

Heart block, complete, 209, 242 
Heart dsease, ischaemK, 232-3, 23 1 
Heart failure 
congestive, 26, 28 
cyanosB of, 29 
Hctn murmurs, 2IM9 
aortic qectDn, 72* 
aoruc valve disetM, 223-5 
Austin Fluti, 225-6 
character, 219 
conciQuoua, 230 
diastolic, 218, 220-2, 225 
eiectioo aynohe, 209, 216,2/7-18 
now, 216, 231 
bte systolic, 2/8, 223 
mKhinery, 230 

maximum intensity, direction, 219 
in mitral regurgilalton, 222-3 
10 mitral stenosis, 220-2 , 223 
in newborn, 471 
palpable, 209. 211 
pai]syatolu,2t6. 2/7, 219, 222, 226 
in patent ductus anenosus, 229-30 
in pulmonary stenosis, 227 
m Rspmtion, 319 
systolic, 216-18 
tune of occurrence, 216-18 
m tricuspid valve disease, 226 
Heart sounds, 213-16 
abnormaliun, 213 


Hean aounds (font.) 
addiiam4l> 215-16 
in children, 458 

ejection tyitolic clicks, 314, 215-16, 227 
rirst, 213. 214 
m niitral renosa, 219 
spliftmg,2M, 215,458 
rouiib(>irtal),2l3,2l5 
in coronary disease, 233 
in gallop rhythm. 215 
inceasjtyi alteniions in, 213-14 
trud-tystnlic clicks, 216 
openusf anapa, 216, 219-20, 223 
accond. 213. 214 
ipliiimg. 214 
tpl.tiii4.214.458 
llurd.213,215 
‘tumour plop’, 226 
Heartburn. 12 

HeberdeO'* nodes. 30, 31, 408, 409. 418 

Height. 26, 27 
in children, 46 
HemiaAoP‘*> 289, /- 
aliiiuluial, 293 
bin^l, 295 
bitemrof*1.294, 295 
hMtnWtacisa, 193 
Hemiballiainus. 337 
limipkra. 267, 324 
ID comHBK patents, 325, 361 
Henocb^bonlein disease, plate VII 
llcpaoc sflcry. angegraphy, 130 
Hepatic f«n». 358, 360 
Hepatic fiip. 338 
Hollis, "l> 443 

HepatitS'Stsnceied antigen (KAA), 441, 443 
Htrota 
femorsl. 109 

di^reotiil diagnosis, IIO 

incisional. 86 
mgumal. 104, 108-10 
di/Terrotal diagnosu, 1 10 
vs femoral. 109-10 
laguinP-scTotat, 111 
urobilica], 85 
Herpacgina, 82 
Herpes s>mpk*, 68, 78 
Herpes aimplna labialis, 76 
Herns zoster, 68, 81, plate VI 
Hip 

cxammaiioD in newborn, 47/ 
tDovetpefits, 419, 420 , 421 
Hippus, 306 
History, 1-19 


.366 

fa^n*^ * 40-1 

in haetfiosiauc disorden, 447-8 
menstrua), 9 

occupational, 2, 10-11, 15 
routine questions, 18-19 
of piescnl illness, 5^, 39-40 
presesiing complaint, 5 
of previous illness, 8-9, 45 
psychistrK, stt Psychiatric assessment 
routine quesiions, 1 1-19 
social. 2. 10-11 
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H;stofy UoKt.y 
of Uettmenl, 2, 9 
in uncoDKWus patient, 3S7 
wntmg of, 22-3 
HLA typing, 42S 
Hoaneoess, 3S6, 390 
Kodgkin’t diseue, 32 
HoCmes-Adie tyndrome, 306, 403 
Homant’ sign, 23S 
Kookwonn, 166 

Horaer’i ijiidrome, 2$, 299, 339, 403-^ 
Hunuizgtoo’aehorea, 337 
Hutchmson’a teeth, 77 
Hydaul disease, 168 
Hydrocele 

of canal of Nuck, 1 10 
of cord, 110 

of tunica Tiginalii, 108, 110, 111 
Hydrocephalus, 352, ^1 
Mydrooephrous, 134, 258 
Hymen, 116 
Myperacusu, 311, 312 
Hyperaemia, reactive, 234 
Hyperaesthesa, 340 
Hype^setia, 542 
Hypefcueaemia, 7 
Hyperenessioo,423 , 424 
Hyperlipidaeiiua, 233, 233 
Hypermetropia, 392, 396 
Hypetmobilitv.^ij, 424 
HypemOestt, 327, 328 
Hypeneosmvity, types, 197 
Hy^netuen 
bougn ifitncraaial. 391 
blood pressure lo, 204, 203 
bean sounds, 216 
malignant, 398 
portal, 87,88 

pulmonary, see Pulmonary hypertension 
(bnllf, 21] 

Hypenonia, 316, 317, 318-19 
Hypcnroptuc ci^iomyopathy, 227, 260 
Hyperventilatiaa, 32 
central neurogenic (poncoie), 361 
Hypoaesthesia, 340 
Hypoolgesu, 342 
Hypochromia, 436, 440 
Hypoglossal (12ih) nerve, 78, 313-16 
Hypoglycaenua, 337 
Hypogonadism, 63 
Hyponunu, 31, S3 
Hypopituitarism, 26, 29, 63 
Hyjxispadias, 106 
Hypotonia, 316, 317, 319, 459 
Hypoventilation, alveolar, 196 
Hysteria, 26 
ausia, SO 


Ichthyosis (fish tkm), 71 

Ictotest, 14^3 

Ideas 

deluwna], 33 
flight of, 277 
over-valued, 54 
of reference, 54-5 
Beus, paralytic, 104 
Illusions, 57, 39 
Image, true and false, 300 
fmmunoglobulm E(^E), 197 


fomimoglobufui G (IgG), 348 
Impedance measurements, 376-S 
Impetigo, plate V 
loamtinence 
faecal. 331 
aitess, 116 
unne, 116, 332 

tofenor vena cava obstruction, 87, 88 
InfeataiKMi, delusioD of, 36 
Inridcbcy, delusions of, 56 
Infranuclm lesons, 297-301, 311 
fofraspinatus muscle, 322 
Inguinal node enlargement, 105, 108, 110 
lohabiioA, tone substances, 18 
Insulin test, 124 
ln(elligenc«,62, 280 
tub-normal, behaviour m, 50, 62 
tests. 23, 62, 280 
Imenninent claudication, 234 
inteenudear ophibalmoplegia, 303 
Intrfossei, muscles of h^d, 321 
first dorsal, 321 

InterprciauonofiofDimatioo, 1,23-4 
Interview technique, 39 
lotestmalobnruciioo. 86, 101-2, 103, 119-20 
Imestiac, large, 126-9 
Iniesuoe, tm^I. 123-6 
Imra-autaJ rtflei measurements, 377 
tncracramal pressure, raised, 344, 361 
papiUoedema, 361, 397 
lottatympanic pressure, 372 
lotnosic factor antibodies, 437 
loiubatiDO, oasogasinc, 123 
toulifi clearance, 153 
Involuntary movements, 335-8 
l«JamMbai\as(kIii, I7|,P1ateI 
Ins, 394-5 
Iron-deficiency 

■naeinia, 31, 32, 70, 75, 436, plate fX 
tails, btir a, 70 
Iron overtoad, 443 
Imability, 53 

Ischaemic bean disease, 232-3, 251 
Ischaemic optic neuropathy, 400 
Ishihara’a plates, 392 
IsopKr, 292 

luipora Ml (/. homaia), 171, plate I 
Ivy’s melbod, 449 


Jargon aphasia, 285 
Jaundice, 12. 29, 65, 144 
pbysralogicii, 470 
Jaw leifc. 282. 327 
Jeodratsik't manoeuvre, 318, 326 
Jomn, 17,408-24 
early morning stiffness, 408 
gall, 423-4 

general principles, 408-10 
bypeimobiliTy, 423, 424 
individual, ezammation, 410-23 
inflammatory disease, 408, 410 
tenderness, 408-9 
Judgement, assessment, 280 
Jug^r Veins, pulse m, 206-9 


Rala-azar, 454 

Kaolin Cephalm clotting test (KCCT), 450, 451 


Keratitu, 394 
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Kmii^tcinihotM, 76 
Kennnli obturini, 37] 

Kcrtey B lmct| 23t 
Ktniig'i tifn, 343-4. 4]9 
Kmcnbiusn'* ii(o. 399 
Ktioon, tn unac, 142-3 
Kidney. 132 

CTtctnnms, ]56, IS9, 160 
left, piJpction, 91 
n(h(, ptlpaui]n,93-4 
(yni|nom> ofdnetie, 16-13 
tJinwund eummiino, 137 
ut *lio nd/r ReoU 
Kan 
lerk. 326 

foDit, rtxienar runurt, 42S 
Dovemetits, 42/-i 
Koilimy(h>i,J/. 32, 436 
Keptik’i tpon, to, 460 
Korolkon wundi, 204 
KomkefTi ptyehinu, 61, 2S0 
Knurous vulvar; 113 
Kunmaul brcaikint M»ern, 360 
Kvtim (nl, 197 
Kyrhoaa. 176, 209, 411 


Llbonlniy, 47^7 
uifontuiiDD trai to, 473 
■avrtuiatoa res>K4ted, 474-3 
rauln, iBierrniiian iad ne, 477 
aormal nn((, 477 
arrcimcn oollMcn, 47^7 
Labynntb, vetiibular, 371-9 
Ltcnnul (land, 393 
Ladder piitrni, 66 
UUinS. 262 
Ltfife teat, 347. 346 
Laniiufe 
ipoka, ui Speech 
wnttea, usesacBeiit, 266 
Laryngeal branch ef vagut, 314-13 
Limgetl aervn, rerwrear, 369 
Laryaro, 369, 390 
Laiyagaphaeyu, 367 
Laryngoacopy, 367^ 
Laryngocracbeobionchila. 366 
Laryna. 366-90 
abnonnaliuea, 369-90 
fymptoms, 366-7 
eaamuui»n, 367-9 
laryngeal mirror, 367, 363 
maligoancy, 369 
obnructioD. 33, 366 
paralyais, 367, 369 
' -a, 434 


in, 268 


Lateral ipmolbalamic tr 
Laiiasimui dorai, 323 
Leshman-Donovaa bodica, 454 
Leuhnaiia, 434, plate XVI 
Leprosy, 70 
Leplocyte, 440 
Leucocylea 

to cerebrospinal fluid, 346 , 347 
in unoe, 146-7 
Leucomau, 394 
Leucoplalua, 79, 80 
of vulva, 113 

Leukaemia, 32, 444, 446. plate xni 
Leukaemoid reaction, 446 


Levodon, 337 
LKheeificauon, 66 
Life ch^,42 
Light heaiMnesi, 366 
lamba 

eiammation, in children, 437 
bnpaired blood supply, 234 
tong bones, 406 

ceotdiaatuo, 333 
eiammation, 22 
muKlet, testing, 323-4 
upper 

cooidiJuiioB, 332 
ttiBunatan, 21 
Duiclea, teaiing, 319-23 
Liaea nigra, 87 
Up 

cracki, 75, 76 
tutnmauoB, 7$-6 
pigmentatna, 70, 76 
ulter, 76 
Upoma, 110 
Uver. 129-30 
abieni, 129-30, 166 
in blood ditetset. 410-1 
CAT icanoing, 129 
tinhous, II 

eniargemesi, 93, 199, 431 
nplonusnferabsetsa, 129-30 
lAtesiciieea, 129-30 
imionseu. 129 
eeedle bepiy, 130 
94-3, 43/ 
prmiaa>n, 101 
routine quniiona. 12-13 
ulimouM aeaa, 129 
Liver palms, 71 
Lm fee, 454-3. plate XVI 
Loconoior lyneip, 16-17, 406-26 
are elie Joiata 
LordosB, 411, 413 
Loudoeai docomfort level, 373 
Lous, angle of, 172, ZOO 
Lower motor neurones, 263 
IrsioDs, 263, 297-301, 311, 317, 346 
Luaetar puacture, 344-6 
di^anJuea, 343-6 
Lumbneats, muscles of band, 321 
Lundb lest, 131 
Lungfi) 
abicsss, 183 
tuaculuMD. 181-S, 436 
collapse. 178 
conaoUdatna, 163 
diniisiDg capacity, 196 
CbroiB, 176, 180 
flelds of radjognphy, 166-9 
function testa, 193-7 
UTunujMlogical testa, 197 
mtentiual fibroses, 1% 
lobes of, anatomy, 172 
percuuion, 176-61 
tranirer factor, 196 

are also tninti atnifer PulmoDaiy, Respirttam 
Lymph nodes, 429^0 
Lyrophadenopithy, 410, 444, 445 
Lymphatic glands, 32 
10 cbildren,4S7 
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LynphocytoiU, 446 

MactocytMtt, 43S 
MacuUr fKlds, repon, 2S9, 397 
Mjci^ region, 397 
Mactilee, 67, 70 
•M»de' ezperieocn, 57 
m gnfft, 30 

MaUbsorptnn ryndrome, 437 
AUltfu. 10, 443 

parasiies in blood, 452-3, pUte XVI 
3Uldon teeth, 77 

h^alffigenng, 16 

ataxia due to, SO 
MalnutntioB, 26 
Mania, 49, 51, 53 
deluanoa of grandeur, 55 
Maaipulatnn, developtneat of, 468 
Maetoux test. 197 
3ferrA< a pena pat, 334 
Marfaa't sTiidrome, 424 
Alanta] history, 44 
M iTiinum acid output (MAO), 123 
Mean corpuscular haemo^bo (MCH), 434, 433 
Mean corpuscular haemoglobifl concencramn 
(MCHQ, 434^ 

Mean corpuscular volume (MCV), 434 , 435 
Measles. 72, 80 

Medial loaginidintl fasciculus (MLn, 303 
MedasUDum. poaiuoa ahenuon, I7l 
Melanin, 65 
Melasma, 65 
Memory. 60-1,279-80 
immediate, 60, 61, 279 
impairment, 61, 279 
kmg'term, 61, 280 
recent, 61, 279-80 
short-term, 2S0 

Alcningeal imuton, signs of, 343-4, 358 
Meningtsm, 344 
Meninpu. 26,343, 344, 358 
tcrc b r wpipal fluid in, 347 
papilioedema in, 398 
Menstrual lustory, 9 
Mat^ funcinns, 277-81 
Mental state, 24, 25-6, 36-7, 277-81 
enlualiDD, 63 
examinatuo, 49-62, 277-81 
routine exammanon, 351 , 353 
Mesotheboma, 18 
Meubolic flap, 338 
Methaemoglobmaenua, 64 
Alicrocytosis, 435 
MicroClanae, 454-5 
Micturating cystography, 156 
MtcTunnoD, 15 
m acute abdomen, 120 
flequency, 15 
reflex, 331-2 
AlidclaTicular line, 200 
Migraine, 295 
Mill HiH test, 63 
Misinterpretation, delusional, 55 
Mitral valve disease, 219-23 
regurptation. 216, 219, 222-3, 233 
stenosts, 211. 219,257 
diastolic murmur, 220-2 
echocardiography, 259,261 
heart sounds, 214, 216 , 219 


Moihtscvm aebaceum, 76 
Mongolian blue spot, 470 
MoiMpfegu, 267, 324 
Mood, 4g. 49, 51-2 
abnonnal, 52-54 
delusanuJ, 55 
MMalatiituies. 48 
Moto reflex, 472, 473 
Motor cortex, 266 
Moiof imeuoaf, 31MS 
353 


... s piucnt, 361-2 
Motor nerve eonduetton velocity, 348 
Motor tystetn, anatomy, 265-8 
Motnb, 20. 75-83 
carcinoma, 76, 78, 80 
incbiUreii, *60 
■nspectioD, 75-82 
palrotion, 82-3 
MMeAeat(t) 
abnormal, 50 
apprcoatioD, 340 
coordmauon, 332-3 
m devclopnimul examination, 467-8 
dircctiw, testing, 340 
mvolunULty, 335-4 
passive, 340 

range of, of winu, 408, 409 
Mohiple aclemis, 293, 303, 347 
Mahnta SG, 135 
Mntmuts, srt Heart munsun 
Mutpby’a sign, 96 
Museae vohtantes, 295 
Muscles 

bulk of. 316,3/7 

ID chikbxa, 459 

electrical activity, 348 

bypcnrophy, 316 

of lower limb, lesung, 323-4 

pseudo-hypert r ophy, 316 

strength of, 319-25 

tone of. 316-19, 459 

of trunk, lesimg, 323 

of upper limb, testing, 319-23 

weakness 

grading of, 324 
myasihenic, 325 
paltenis of, 324-5 
Muscular toopby, 3/6 
Muscular dntrophy, 316 
Musculoskeletal symptonu, 406 
Myasthena grans, 325 
Mydnaocs, 395, 405 
Myelofibrosis, 447 
Myelogtaphy, 349 
Myefoinatosis, 444, 44S, plate Xfl 
Myocatdal infarctaio, 232 
ECXt in, 246-51 
Myocaidal peifusnn, 251 
Myodgous, 335 
flexKin, 335 
Myoglobinuna, 140 
Mymdema, 181 
MytAynua, 338 
Myopa, 392, 396 
Myopic crescent, 400 
Myotactic irritability, 181 
MyotDfnes,270, 273 
Myoronia, 325 
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Nievi, 28 
Nili, 70 

tunpn in/fcfioaf, 74 
iplimcf hafmonhjin. 70 
Nifcolepsy, J7 
Nu*] cycU, 332 
Null 


t 


381 


Nebulie, 3M 
Nxk 

ezaraiaaiion, 20, 32-3, 389 
fracture, 42S 

aowaenn,4l2 

KirKlioa, 26 
tujTnnt, 383 

ciamuutna, 206 
pulK, 176,206 

Nfcmbioui bpoidica dubeticoruin, 71 
Ntfiunsn, SO 
Nematoda, 166-7 
Ncologum, 277, 238. 23S 
Nephtita, acute, 30 
Nervoua lytMcn, 266-354 
tnateinr, 265-76 
ipnxa, 236-7 
cnoiat nervea, 287-315 
(linuaaoon, 264-354 
ucluIJreu, 453-9 
in eembefB, 472 
mental fuoctaot, 277-31, 353-3 
meter fuectvai, 316-38 
phytielonr. 265-76 
routine ennunatwa, 35M 
aeaaatUD, 333-42 
apecial laveinaacBat, 344-51 
ipcrch, 282-6 

a)rinplomiofdi>ea»e,quatDna, 15-16 

optK. 393-9 
retrobulbar, 293, 399 
Neuronbromaioaa, 70 
Ncuroradalofy, 349-50, 351,352, 333 
Neutioptiil leUMcytous, 446 
Ntubm, examuiatBu, 470-3 
haemoIytK duease ol, 440 
Nihilistic deluaiou, 56 
Nipple, 33 
Pagel’t ducue of, 71 
Nitroglycerui, 232 
Niiropnifsidc test, 143 
Nits, 73 
Noctuna, 134 
Nodules, 67 
rheumatoid tubcuiaoeoi 
Konoal range, 477 
Nose, 381-5 
abnormabiies, 384-5 
diseases, lymptoms, 381-2 
examinaaoD, 382-4 
ui childrra, 459 
obsinictioD, 382 
polypi, 385 

secrcuons from, 382, 385 
Nyitagmus, 303-4, 313, 360 


us, 4/0 


Kystapnui (com ) 
caloric induced, 369, 381 
cerebellar, 360 
jerk, 379 

opiofcbtcsici 304, 361 
penpheral vs central, 379, 381 
poiiaoai/ mtigo, 313, 379 
tee-nw, 360 

in uncoiMcious patient, 360, 361 
vesiibubr, 378-9 


Obrsiiy, 26,210 
Obsesaun, 51 
Obscsflba^ rinsalt, 54 
Obseisiottal rtuninttuns, 54 
ObsMTT compulsive neurons, 54 
Obstructive airways dficase, tti Airways 
Oixuli haetnonluge, tests for, 165 
Occupatonal hatoty, 2, lO-II, 15, 18-19 
in psychiatric buiory, 43-4 
Ocular movements, 296-7 
cardinal, 297 
coniufite, 297, 302 
defective, 297 
in nystagmus, 303-4 
in pitajyiic itribismus. 299 
apuitanraus, 360 
supranuclear leSDSS, 302-3 
a uoconsnous patient, 359-60 
Ocular icnsne, 395 
Cculomoisr (3rd] eem, 296-307 
leims. 298, 359, 403-5 
Odour 

brettb.36, (2. 358 
Oeeet. 163-1 
ipuiutt, 186 
Odetna, 26, 30, 67, 199 
ankle, 434 
localized, 30 
pining, 410,4// 
scalp, 357 

Ollaciorvdtt) nerve. 287 

and a half lyndrorac’, 303 
Oorcholysis. 70 

Ophthalmoplegia, inlernudear, 303 
OphihalouKcope. 395, 402 
On’enheim'i sign, 330 
Oppocicus poUicn, 319 
OrSK atrophy, 396, 399, plate U 
Optic cup, 396 
Optic doc, 291, 396. 399 
Optic (2nd) nerve, 288-95 
anatomy, 286-9 
atrophy, 396. 399 
opaque, medullaied &bves, 399 
tests, 289-95 
OpCK nerve head 
oe^naa, 396, 397-8 
in optic oeunDs, 400 
Qpcic oeunos. 399 
Optokinetic nystagmus, 304 
Orchitis, 111 

Organic confusional stats, 48-50, 279 
Onentaoon, patient's, 60, 279 
false, of field of vtsnn, 299 
vestibular investigation. 378 
Oni-facial apraxia, 283, 284 
OnhoulidiDe lest, 165 
Osier’s nodes, 32, 199 
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OstcoaithntB, 30,427 

OstR>inhn>paihy, hyper tro phic pulmoiuryi 32 

Onlgu, 36S, 366 

Outu enema, 366, 371 

Outs meda, 366, 371 

Otonhoea, 15, 365. 366, 369 

Otosclerosis, 367 

Ovanan cyst, 97, 101, /02, 118 

Ovary, 118 

Ory^ di^sion, 196 


Pachyooyclua, 70 
Packed ceil volume (PCV), 434-5 
Paget’s disease 
of bone, 406 
of mpple, 71 
Pam 

tn acute abdomen, 1I8>19 
apprecution, 341-2 
aural, 365, 366 
bone, 17 

in eaidiovaseular disease, 7, 13, 232 

chest, 14, 177-4 

dysphagia, 386 

gastrointestinal, 11, 12, 26 

10 gallbbdder disease, 12-13 

u hcstorrtakag, 6-7 

in liver disease, 12-13 

on ouetuntioa, IS 

musculoskeletal. 7, 406 

pressure, 341 

relier.7 

tupemcsaj, leiting, 34) 

Palate, 81 
euminatioa, 314 
m newborn, 470 
paratysia, 314 
Pallor, 29. 64 
of stool, 163 
Palmar grasp ceDex, 472 
Palmo-tnental reflex, 281 
Palpitation, 13, 14 
^ m anaeima, 434 

he^, carcinoma, 95, 132 
investigations, 131-2 

PapiIIoedema, 353, 358, 361, 3964, plate II 
Papillomata, buccd mucosal, 80 
Papules, 67 

Paracentesis abdomma, 122-3 
PaialysB, 16. 267, 324, 325 
crossed, 324 

see also tndtt^ual nerve lessons 
Paralytic ileus, 104 
Paranasal sinuses, 331-5 
Paranoid delusons, 55 
Paraphimosis, 106 
Panplegia, 324 

blood, 452-5, pUte XVI 
mtestmal, 16^71, platt I 
skm. 73-4 
Pardee’s sign, 247 
Paneul cell antibodies, 437 
Parkinsonism, 336 
PaikinsoD’s disease, 318, 334, 337 
Paronychia, 70 
Parosmia, 287 
Parotid swellings, 28 


Pirotius, acute, 28 

Pars ^xida, perforations, 372 

Partial pressures, 196 

Partial thromboplastm test (FIT), 451 

Passivtiy, 56 

Patent ductus arteriosus, 229-30 
PatetSMi-Ketly syndrome, 436 
’Piuse', extrasystole, 201 
Peak meter, I9S 
Feast d’trasite, 33 
Pectoral muscle, 322 
PcdiculosB, 73 
PeJtesilsu tapitts, 73 
PedsesJsii terporu, 73 
Pedsrstlsts pstbu, 73 
Pellagra, 65 

Pelvis, routine questions, 11-13 
Pens. 106 
carcinoma, 106 
chancre, 106 
Fctecpcioos, 339 
aboonnil, 574 
delnssonaj, 55 
of light. 391 

Percussion, chest, 17941 
Penanal arcs, 112 
PcncttdtMl effusBia, 202, 259, 260 
Pcncardial *kseck’, 215 
Pencatdial rubs, 232 
Pericarditis, 215 
FeruDeoy, 291-2, 293 
Penpbenl nerve lesions, 273-4 
Penp^nl seuropaihy, diabetic, 32 
Penphenl vascular system, 2344 
anenal, 234-5 
acute interruption, 234 
venous, 2354 
Peristalsis, visible, 854 
Pentoaeal fluid aspiration, 122-3 
PeniooitB.85, 104, 119, 121 
FerUebe, 75 
Perplexity, 54 

Fenecutvn, delusvns of, 55 
Perseveration, 51, 277, 285, 286 
of posture, 50 
Personabiy, 47 
Pelechiae. 81. 199, 431 
Peutr-Jrgher syndrome, 70, 76 
pH 

of anenal blood, 196-7 
ofnnDe, 137, 154 
Huryagiiir, 82 
Pharynx, 20 81-2 
FtwnoOuaaioes, 337 
Phimosis, 106 
Phonocardiography, 258 
Phosphates in urme, 134, 136 
Pholordiobia, 26 
Ph^psias, 295 

Fhysvw examination, 3, 4, 19-22, 25-37 
in psychialTic diso^ers, 49 
wTitmg of records, 22-3 
Physique, 26 
Picbddism, 65 
Pigmeniatioa, 29, 64-5 
abdominal wall, 87 
1.70 
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PUnur liczion, 3IS, 323 
Ptimar reflc*, 328, 329, 330. 361 
Pbqun, 68 

I’laimodim fatnfimm, 452, pUte XVI 
Ptitniadiwn matanat, 453, plite XVI 
Planimhum ovab, 453, plite XVI 
Pldmadium mat. 4S2, 453, plate XVt 
Plate let 
count, 449-50 
ilcfrcti, 448 
PleocytOTii, 346 
nruri 

needle hepiy, 193 
•ound) m. 183-5 
ricurtl atpiratino, 193 
Pleural efiuuoo. 178. 182, 193 
Pleural fluid eaaniinitioD, 193 
Pleura] rub, 185 
Pleural ihKkmini. 182, 183 
n*un»y, 115 

Plununer-VlRaon tyndmme, 436 
Pneumoflu, 183, 184, 186 
in children, 458 
X rayi, liS 

Pneuniolhnraa. 178, 180, 182, 183 
Poikiloeyloaa, 4)5 
Polyartcnut oodxia, 71 
t^lyinhntUi wfla/nniatonr, 427 
Pulycythaetma, 429,441 
Pblrufu, IS, 1)4 

POMR (pnb1etn«nentated medial rmrdt), 23 
PvstuK^nfnedianreucularlonnitnotrntlO.IOI. 

Potition Mnw, 340 
Pofture 
abnormal, 406 
dyttonia, 337 

ptychiaitic diaorden, 49, 50 
to derelapmenlal exaimnaiaao, 467-8 
PotPadiaease, 412 
Praecuidium, 199, 209-11 
■inpulie, 178, 198, 209-10 

lcri.210 
Prectswo, 477 
Pregnancy 
erythenta in, 71 
piKmencaiion, 65, 87 
third heart aound,215 
Preaenung complaint, 5 

Problem-oncntated medical recotda (POMR), 23 
Proctotccpy, 126 
Proptous, 393 
Prostate gland, 114-15 
carcmoma, 115 

Prosutic threads, m urine, 148 
Protein 

ID cerebrospinal fluid, 346 
■n urine, tests, 137-9 
Proteinuria, 139^ 

otthotutc, 139 

Prothrombin lest and ratio (PTR), 450-1 
Protozoa, 169-71 
Pniruus 
am, 112 

generalized persistent, 71 
Pscudo-tlheiosis, 340 
Pseudobulbar palsy, 282 
Pseudo-detnenlia, depressive, 61 
Pseudo-isochromaiic plates, 392 


Psoas ai .. . ... 

Psychiatric asscttmetii, 36, 38-63 
cxinunaiain, 49-62 
abnormal beliefs, 54-7 
abnonnal eapcrieoces, 57-9 
appearance, bchanour, 49-51 
cognitive itite, 59-61 
iniclljgeDee, 62 
mood, SI-4 
speech, 51 
thought content, 54 
history, 39-48 
family, 4(h-l 

information gaihennf , 62-3 
personal, 42^ 
of present illness, 39-40 
prevDua, 45-6 
scheme, 39 
mvesiigalDtu, 62-3 
Psychiilegical aymptoim, 3 
Ps^holoeical testing, 63 
Piychom 
aflective, 55 
cocaine, 58 
fuoctionaJ, 55, 57 
ortanic, 55, 57, 279 
Psycnosenal hatiery, 42, 44-5 
Plota.298, 393. 403, 4(W 
Pubic tubercle, bcaton, 109, 110 
Puertk breathing, 458 
PulnieearT artery, 257 
Pulmonary disease, chest deformity, 176 
Pulmonary embolism, 236 
Pulmonary hypenetisM). 208, 210, 211, 230-1 
heart aounds, 216, 231 
pulinoeary aneiy m. 257 
venous pulse in, 231 
Pulmonary oedema, 186, 258 
Pulmonary oligsemii, 258 
Pulmonary regurgitaiioD, 218 
Pulmonary rcstnctioD, 195 
Pulmonary iiroosis, 208, 227-8 
Pulmonary vasculature, 257-8 
Pulsauons, 210-11 
abdominal soetbng, 100 
chest sviU, 210 
coarctation of aorta, 211 
epigastrium, 211 
in limbs, srfcnal, 234-5 
inneck, 33,206-7,210 
apcaitancoua retinal, 397 
laprasterna] notch, 210 
venous, absent, 176 
Pulse, 35-6 
- -enal, 198, 200-4 


bisfcrv 


I, 202 


chancier, 202-3 
collapsing (water-hanuner), 202 
delay. 203 
rate, 201 
rhythm, 201 
stow nsing, 202 
typical, 204 
volume, 203 
eaierna] rccorduig, 258 
rate, in children, 456-7 
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Pulse, Teaou* (corU.) 

neck veins, 176. 206 
ID pulnwo^ bypeneosion, 2i( 
Pulsus alternans, 203 
Pulsus paradoxus, 202 
Pup[](s) 

iboonnalities, 298, 299, J04-7, 398 

Mie, 306, 405 

Argyll Robertson, 306 

consensual reaction, 305 

examination, 304«7 

Gunn's, 305 

mobility, 305-403 

shape, 304*5 

sue. 301, 358, 398 

swtngmg light test, 305 

tonic, 405 

in unconscious patieots, 358-9 
unequal, 404-5 
Purpura, 65, 431, plate VII 
chronic, 65 

Pursuit g^ movements, 302 
Poscok, 67 

Pylenc obstruction, 85-6 
Pykinc stenota, 86, 119, 121, 124 
P^nheea alvenlaru, 78 
Pyraaudil system, 260-7 
Pyrexia, 34 
^Togen raetwo, 443 


g unopu, 293 
<gu, 324 
jiedt'a ten, 345 
82 

Radiomphy 
of aodooM, 123 
ofcbest, 187*91. 253 
laceial, 190-1 
postenof-Mteriot, /87-90 
of ear, 381 
of heart, 253-8 
renal function, 154-6 
in riieumauc disease, 427 
of skull m thalassaeima, 440 


of liver, 129 

of unnary tract, 157, 161, 162 
R^. 184 
Ranula, 80 
Rash, 72 

Raven’s Progressive Alatnces Test, 63 
Raynaud's disease, 29, 30 
Raynaud’s phenomenon, 71. 235 
Reading, 283, 284, 286 
Reasoning, tesB of, 2S0 
Rebound tenderness, 121 
Recruitment, 312, 3^, 374, 375 
Rectal examination, 111-15 
■n children, 466 
mspectain, 112-13 
palpauon, 113-lS 
Rectocelc, 116 
Rectovesical pouch, 114 
Reaum, 126-9 
prolapse, 113 
Rectus muscle, 296 


Red cell 


nr, 434, 433 


Red cell (conr.) 
enzyme deficiencies, 439 
4iS 

indices, 434-5 
■a anaemia, 435, 436, 437 
oonnal,435 
m iinne, 34i5 
Red pin lest, 291 
Redness of skin, 64 
RediKiog substances, tests, 141 
Refkta, 326-32 -* 

grading of, 328 
mvenicHi, 327 
myotonic, 328 
(Vumave, 472-J 
released, in dementia, 281 
aphiDcienc, 331-2 
lupetficu], 328-31 
leoOoa. 326-8, 459 

abnormal, 265, 267, 328 
let also Didindujl rtflextt 
Retnforcement, knee Kik, 326 
JUaei't sytaf/Moe. 422 
Rebpsmg fever, 454, 455 
Religious belKfs, 48 
Renal acidifying abihry, 154 
Renat anery stenoss, IM 
Renal concentrating abihry, 152, 153-4 
Rend Culurt, unne m, 134. 136 
Renal function eumauon, 152*62 
Renal tubular andosn, 154 
Resonance 
abdominal, |01 
chest, I80-I 
vocal. 183 
Resptfauon, 36 
•calouc. 358, 360 
ataxic. 361 

Chejne^tokes, 36. 177, 360 
gniDtBig,458 
tale, 36. 176 
in childiren, 456 
ibythiD, 177 

in uncmiscwus piciencx, 3SS, 360-1 
Respiraioiy bJure, IM 
RcspniofY movements. 177, 178 
Respiratory system, 172-97 
aoatomica} itadsMla, 172*i5 
segments, 175 
Oiseist 

symptoms, questions 14 
systemic manifesutsms, 185 
see abe Qiesl, Lungfs) 

Retmj. 39S-6 
artenosderens. 401 
Mood vessels, 396-7 
trinsieDt embobc ischaemia, 403 
ceoiral anery ocdusioD, 401, 403 
ceovd Vein ocdusion, 402, plate III 
emboh, plate UI 
baemorriiages, 400, 432 
Reiinopaihy 

m ^lod disorders, 401 
diabetic, ^I, plate IV 
ty p e n e a we, 401, pbar 2V 
Rctr^ulbar oeuntis, 293, 399 
Remission, 334 
Rhagades, 76 
Rl<D>group.441.442 
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Rheumiue domes, 42^ 

Rheumabc (ever, )}, 42) 

Rheumiue nlve dueise, 216. 226, 2)9,262 
Rheumaioid arthritis, 30,407,4/6,426 
Rheumatoid (ictors, 424 
Rheumatoid nodules, 4/0 
Rhinitis 

allergic, 382, 38), 4)9 
ntedicimentou, 38) 

Rhinorrhon, 382, 383 
Rhoochus, 184 
Riboflanoe, 7) 

Ribs, 172, 176 
Rict'water stools, 164 
Riedel's lobe, 9) 

Rigidity 
cDgoheel, 318 
extispjrrimidal, 318 
hysieruil, 319 
psntonic, 319 
stretch aetiaitive, 317 
Rigor, 34 

Ringworm, 69, 73, 74 
Rinse teat, 372 
Rootert’l si^, 3)3 
Reotmg reflex, 472 
Roseola mCiotuni, 72 
Rotators o( (high, 324 
Roth spot, 199 
Roihera'i wt, 143 
Roundworm, 166 
Rubella, 72 


Sapheno*nna. 110 
SarcoalOiii, 196, 197 
Scabies, 73 
Scales, 68 

Scalp, oedema and hacoutama, 3)7 
Scapular reflex, 329 
Scar fonaalss, 69 
Schilling leal, 437 

ScMuusoma iaemauiiitii, 1)0, 169, plate I 
Se/iuiasoma jafvmmm, 169, pbte 1 
.ScAuarsemo mmimt, 1)0, 169, pbte I 
Schizopbreoia, 49 
Capgrv' syndrome, )9 
delusions of grandeur, )) 

Schneider'i flrst-rank symptoms, 56, )8, )9 

Schneider’s Gnt-nnk symptoms, 56, 58, 59 
Sebober lest, 414 
Schooliog, 43 
refusal, 43 

SchOflne^a dots, 453 
ScucKS, 344 
Sclers. white, 400 
Scleroderma, 71 
Sclerosis 
systemic, 71 
tuberous, 70 

Scoliosis, 176, 178. 209. 25). 412 
Scotoma, ceotial, 291, 292.-3, 398 
Senium, 106 


Scrotum (renr ) 
lump m, 108, 111 
Scurvy, 78 
Seirures, 3)7, 360 
Self, iboormal experiences, )9 
Sclf-deprecxiioo. )) 

Seminal vesicles, 114 
Senauon, lesting, 338-42, 3)3-4 
Sensory cortex, 266 

Senioty inaitenuon (exunction, neglect), 342 
Sensory loss, nerve lesions, 27J-4 
Scnmiy nerve eonducuon nioeiry, 348 
Senury system, 268-9 
nerves of head, 274 
routine cxamuuuoo, 3$3>4 
Serranii antenor muscle, 322 
Sexual history, 44 
Shape rca>rmtsoo, 341 
Shendan^tfrdiaer lest, 402 
Shcmnfton retetnos, 317, 330 
Shifting dullness, 102, 103 
Shoulder movements, 414-/5 
SI units, 479 

Sickle cell disease, 439, pbte XI 
SignaMdotcopy, 126 
Silicofis, 18 
Sinoatral disease, 240 
Sinus artbvihma, 240, 4)7 
Sinus bradycarda. 240 
Sioua rbyihtn, 221,222 
Stnui txbycarda, 238 

Silting potiwns, ptychatnc disorden, 49-50 
Sue recegnitiDS, Ml 
Si6gm’s syndrome, 28 
Skeletal miiunty,465 
Skin, 29-30, 64-9 
10 blood diseases, 431-2 
colour m newborn, 470 

cbsiory, 66 
fungus infeetDns, 73 
baemorrhage, 65^ 

Icsioiii, pbte V, VI 
duin^tiDO, 66 
morphology, 66-9 

maniTcsuiniit of sysienuc disease, 70-2 

DiKroicopic examinaian, 73-4 

oedema, 30, 67 

pallor, 29, 64 

palpttioo, 66 

pgmestamn, 29, 64-) 

ulceraum, 69 

yellowness, 29, 6) 

Skinugs.an^, 112 
Sleep, 11,278, 35) 
dittutbance, 40, 278 
Sleeping sickness, 4)3 
Smell, testing, 287 
Smoking, 10 
Sneezing, 382 
Snellea'i test-types, 391 
Snout reflex, 281 

Social behaviour, m children, 469-70 
Social hstoiy, 2, 10-11 
cucumstanca, 47 

Space occupying lesions, 356, 357, 360, 381 
Spniicity, 317-18 
Spatial fummauon, 342 
Speech, 282-6 
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Spetch (tont ) 

*s$eument, 2S4~S 
audnmetiT, 374, J7S 
devdopmeot la children, 469 
dooRfen, ISZ 
bryngeal paialytts, 3IS 
m p^chiatiic euminamn. Si 
repetltno, 283, 28S 
Spermatic cord, 107-8 
Spermatozoa, in unne, 148 
SpherocjrtosB, 436, plate XU 
Sphmctenc refleaes, 331-2 
Sphygnwmanomeier, 2(^S 
Spinal arteries, 276 

Spinal column examination, 408, 411-14 
cervical, 4/2-U 
thoracic, lumbar, 413-14 
Spinal cord , 268-9, 269-76 
compression, 276 
vascular supply, 274->6 
venous infarctno, 276 
Spinal reflex arc, 316 
Spinal reflexes, in brain death, 363, 364 
SpirooKtiy, 1^ 
eipiratory spirogram, 194^ 

SpIeM 

la blood dBeasci. 430>/ 
enlargemeot, directMo, 9|*2, 431 
palpatioo. 9M, 431 
pemmpa, 10] 

SpleoQBegily, 91<2, 199, 431 
SpoodylftB, ankylosiat, |76, 414, 422, 423 
Spoadylosss, cervical, lumbar, 414 
Sputtim, 14, 183-6 
blood u, 186 
cohsur, 186 

microscopical examuuuon, 186, 477, 
pbte XIV 

Sqiust, are Strabismus 
Sughom calculus, 134, /56, 1S7 
Stammering, 282 
Stamping, 334 
Stank re^a, 472 
Sums epikpuciu, 355, 357 
Steatorrhoea, 164, 166 
Stepping reflex, 472 
Stemomastoid paialyin, 313 
Sternum, depr^ioD, 178, 209 
Stethoscope, 211, 213, 438 
Stomach, 123-3 
biopsy, 125 
carcinoma, 123 
endoscopy, 125 
jnntovoo, J23 
succussion splash, 86, 104 
Scomanta 

angular, 75. 432, 436 
monilial, so 
Stony dullness, 181 
Stooi, tie Faeces 
Sirabumus, 297, 299-301 
m childrra, 402 
constant, 301 
intermittent, 301 
non-paralytic (concomitant), 300 
paralytic, 299-300 
lovcsiigatios, 300 
primary deviation, 299 
secondary devuuon, 299 


Straight kg rasing test, 344 
Stnae atrophicae, 86 
StreK gravidarum, 86 
Stn^, 16 

Stapuf. SO, 279, 3SS-S 

Subarachn^ haemorrhage, 344, 357, 398 

Subtentocul lesions, 356 

Succussion splash, IO4 

Sucking refkxea, 281 

Sucrose, m unne, 141 

Sugars, in unne, 141-2 

Suickle, 52 

Superior vena cava, 236 
Suptnaior 327 
Supranudur lesions, 297, 301-2, 311 
Suprapubic aspiration, urme, ISO, ISl 
Supraspiftanis muscle, 322 
Supnsienial notch, 178, 210 
Supratentorial Icsuns, 356 
Suallouing, reflex, 331 

di^uliy, are Pysphagu 

Swan-neck deformity, 4/p 
Sninging light test, 303 
Sydinibam's chora, 337 
Syllabic subsiimiiofi, 283 
Synechsae, posterior, 395 
Synovial fluid exammawin, 425-6 
Synonts, 426 
Syphilia,441>443 
ctrebmpuial fluid 10.347 
secoodary, 31. 69 
tertiaiy. 81, 106 

Systemic lupus erythemaiosus, 71, 424 


gait in, 334 
hypotonia in, 317 
pmsure pain abohuon, 34| 

Tachycardia 
atnal. 240.241,242 
inchddrro. 45^7 
siDos, 238 
Tacfiypnoea, )76 
Tactik sensibility, 340 
Tatnu upnau (mn/uKov/kta), 167, plate I 
Tatnia solim, 167-8, pUte I 
Talipes equioovarus, 47] 

Tao^mwilk, 333 
Tapewons, IM, 167-8 
Ttfget cells, 440 
Tartar, dental, 77 
Tajie, irstiDg of, 309-10 
Tfrlb 

cleochn^, 308 
examinauoa, 77 
Teichopsiae, 295 
T^RgKcUsta. 28, 64, 43] 
beioditary, 28, 448 
Temperature, taking of, 34 
in cbddren, 34, 4^ 
sedes, 478-9 

Temperature sense, tesung , 342 
Temporal suznmatioD, 342 
Teodeiness, loint, 408-9 
Teadmi reflexes, 326-8 
in children, 459 
increased, 267 
Joss, 265 
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Trndoo rcflcxei (cml ) 
the mdiviJiiat rejoin 
Tenoiyajvwo, 409 
Testis, 106-11 
ectopic, 110 
enbrticmenl, 111 
undescended, 110 
Tetjny,J/.338 
Tetnbromophetlol blue, 137 
Tetricycline, leetli tlaimiig, 77 
TtuUsuemia, 439-40, plsM X! 
Thirst, 7-8 

Thoracic spine tneyrmeots, 4JJ-4)4 
Thoracoscopy, 19J-3 
Thoru, eununiMD, 21 
10 children, 438 


alienimn, 36 
broJdcisl, 36-7 
contean, 34 
disotder, 34, 277 
lehodt ftnt/i!, 38 
Threadworm, lU 
'n)nUs,209.2ll.43S 
Throat, cuminiiun, 75-83, 385-911 
ui cluldrea, 460 


ui alie nJt nlual intnirti 
Thromhifl i«t (TT), W, 451-2 
ThremhopMebiin, 441 
Thrembetett, 431 
Thrush, tO>t 

Thumb novemenii, 417 , 419 
Thyrad fUnd, 12-3 
Thyratoxicots, 201, 336, 393 
eye daease, plate IV 


Tics, 338 

TiAnicus, 312. 365, 366 
Tuedness, 11, 13 
Toinofnphy, chest, 191-2 
Tone decay tests, 376 
ToBfoe, 78-80, 437 
black hairy, 79 


ialse pofTSphical, 79 
furring, 79 
geographical. 79 
m hypogbesaJ paralysis, 3(5 
papillae of, 79 
KniisJ, 79 
strawberry, 79 
Tongue tie, 78 

Tonsillar bcmiacioD, 314, 343 
Toosillius, 81, 386 
Tonsils, 81-2 
Tophi, gouty, 410 
Torsion dystonia, 336 
TorucoUij, 337 
Touch, 340 

Toynbn manoeuvre, 368 

bifurcation of, 172 
position, 178 

Transbronchial biopsy, 193 
Transfer factor, lungs, 196 


Trapezius paralysis, 313, 323 
Trauma, unconscious pauenr, 357, 


Tremor, 333-6 
benign essennaf, 336 
flappins of hands, 183 
of hands, 30 
bystencil, 336 
inteniam, 336 
pot nlUng, 336 
senile. 336 
of tongue, 78, 313 
TrendciMburg's tign, 335 
Trendelenburg's test, 235, 421 
Trephine biopsy, 433 
Tneepa jerk, 327 
Tncepa oiusde, 322 
TrviaeOa tpiralis, 167 
Trvtmoiua Aonsiis, 171, plate I 
TntAamimat twgauiis, 250 
Tnckiav birham, plate i 
Tncuspid valtv diseate. 226 
ttgurgiution,208, 2W, 216, 226 
stcnDSit, 216, 226 
TtigcmmaJ (Sth) nerve, 507-9 


Tttxhlcar (4th) nerve, 296-307 
iesiont, 297 
Tionsaeau's sign, 338 
r>yp«utpme enn, 433, plate XVI 
Topenoieme gembmsr, 433 
Tiypenomme rhodrtvnsr, 433, plate XVI 
Trypanosomiasis, 433-4 
TubitrculosH, 19, 193 
ihnet is, 389 
Tuberous sderotis, 70 
TuBisg folk tests, 341, 372-3 
TympariK membme. 370, 371-2 
periorsiioos, 372 
rctrtcivn pocket, 372 
scamng, 371 
TympuomelTy, 376-7 
TytspanoscleTOSis, 371 


ITcer 

aphthous, 76, 80 
duodenal, 124 
gastrie, 124 
bps, 76 


Vlceriuon of skin, 69 
Ulcenlive eolios, I2S, 164 
Ulnar paralysis, 30 
Ulcrrnuod scans, 129, 131, (32 
head, 330 
heart, 238-61 
kidneys, 137 
Uffibilicus, 83 
distend^ veins, 87 
Uoconscioua patient, 355-64 
briis death diagnosis, 362-4 
consoouaiess scace, 358-62 
decorticaie, decerebrate postures. 362, 364 
general examination, 357-8 
history, 357 

Upper motor oerone lesiODS, 297, 301-2, 311, 328 
Uraemia, 132 

Urates, in untie, 134-3, 136 
Urea, plasma concentration, 152-3 
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Urethnl caniode, 116 
Urethral onflce, 116 
UrtthroKopyi 161 
Unc Kid determiaations, 42S 
Unnary system, symptoms, 14-15 
Unne, 15, 13J-52 
bKtetiolopcal eummatnn, 13(3-2 
bile pigments in, 134, 143-5 
bilbarzia, 150 

blood and denvatives in, 134, 136, 14(>.l 
significance, 140-1 
tests, 140 
casts, 148-9 

chemical examinatioa, 136-45 
collection, 133, 145, 150-1 
in children , 467 
colour, transparency, 134-S 
commercial reagent itnps, 137-8, 140, 142, 143, 
145 

crystals, 149 

deposits, naked-eye features, 136 
epithelial cells, 147 
ketones m, 142-3 
leucocytes m, 146-7 
micTixrganisms in, ISO 
microscopic exaauiuuon, 145-50 
mid-stream, 150, ISl 
osmolality, 133, 153 
pH, 137, 154 

physical examination, 133-6 
pmsutic threads is, 148 
proteins in, 137-9 
significance, 139-40 
quantity, 7, 133-4 
red cells in, 146 

ftducuig substances, teen, 141-2 
retention, 96, 97 

specific gravity, 7, 135-6, 152, 153 
spetmatozoa u, 148 
sugars m, 141-2 
suprapubic aspiratMO, 150, 151 
Uiubdin, m unne, 144 
Urobilu^en, u> urine, 144 
Urochrome, 134 
Uroetythnn, 134 

Urography, excretnn, 154-S, IS6, IS! , IS8 
Uterus, 96, 117 
fibroid, 96. 117 
palpation, 116-17 
prolapse, 116 
Uveitis, anterior, 394, 403 


Vagus (lOih) nerve, 313, 314-15 
V^gus deformity, 421, 422 
Valsalva manoeuvre, 368 
Vancocele, 111 
Vancose veins, 235 

Vascular supply of brain, spinal cord, 274-6 
Vasculinc lesions, rheumatoid, 410 
Vasopressin, 154 
Veins, of abdommal wall, 87 
directum of flow, 87, 88 
Venepuncture, 432, 434, 476 
Venereal diseases, 72 
Venous hum, 230, 233 
Venous pulse, 176, 206-9, 231 
Venous smuses, 276 
Venous system, penphera], 235 
Venous thrombosis, 235-6 


Vcntdation-perfmion scans, 196 
VeaUKle 
le&MO 
aneurysm, 253 
echocardiography, 260 
enlargement, 255, 256 
hypertrophy, 210, 243, 245 
right 

enlargement, 255 
hypertrophy, 210,243, 245, 254 
Ventncular failure, 199 
Ventricular fibnUaiioo, 245 
Ventncular Kpta] defect, 216, 228, 229 
VerM eompreheasion, 283, 285 
Vefiebral arteries, 275 
Venebtal column, ezaminalioa, 408, 411-14 
distite, 176 

Ven«o,313, 365, 366.378 
posiiional, 313, 379 
provocauve tests, 379 
Vesicles, 67 
hard palate, 8| 

Vesiculopunides, 72 
Vestibular investigations, 378-9 
Vest&ulocochlear (8th) nerve, 312-13 
Vibratmn appreciation, 339, 341 
Vibnoons, chest, 178 
Vincent’s gmpvostomauiB, 78 
Viral infecuons, skin in, 72 
are «ft« HerM 
Vinluisg conaiUoss, 69 
Vision 

devtlopsent of. 468 
sudden loss, 403 
we oUe Blmdsess 
Viml ccuiiy, 289. 290, 391-2 
la children. 402 
dsuDi vision test, 391-2 
near visum test, 392 
Visual agnosia, 295 
Visual fields, 289, 290-2 
assessment, 29^2 
changes m, 292-5 
coDcenirK constnetnn, 295 
false oneniaiiDD, 299 
routine eaaauaition, 353 
Visual lUussms, 57 
Visud impairment, 57 
Visual patltways, 289 
Visual sensatxKis, sub)ective, 295 
Visual threat, 361 
Vital capaanrVQ, 194 
Vitamin B, deficiency, 75 
Vitamin Bu deficicD^, 436-7 
Vitamin C deficiency, 77 
V itamin D deficiency, 77 
Vinligo, 65 
Vocal cords 
ciicinoms, 387, 390 

pramina tion, 388 

laryngeal paralysis, 314-15, 387 
Voed fremitus, 178 
Vo^ resonance, 183 
Vann 

thiractensucs, 1 1 
examinatnn, I2I-2 
Vomiong, 11, 119-20 
Voo Recklinghausen’s disease, 70 
Von Willebrand’s disease, 448, 451 
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VuNi. 11) 

WAIS (Wcchilcr Adult lotelligmce Sctk)> 63 
Vam. anal. 112 
Water 
body loaa, 7 
coinpuJim drinklof , 7 
Water brash, 12 
Waiy flexibility, movement, SO 
WexMim 

in corticospinal Ictions, 267 
in lower motor neurone lesions, 26S 
tti atio tmdtr Muscle 
Weals, 68 
Weber lest, 37J 
Weifht, 11 

mchddren. 460-1, <62-4 
sdesI.26.J7 

loss in acute abdomen, 120 
reeoptuiofi, 341 

Wemicke-Korsakorr aradrome, 280 
Wemicke'i aphasia, 283, 286 


Wheezes, 14. 184 
Whspcring pectoriloquy, 183 
White cell disoiden, 444 
bone manow, 447 
peripheral blood, 44S-7 
symptoms, 444 
Word Mlad, 277 
Word substitution, 285 
Worthlessness, 55 
Weight peak liow meter, 195 
Wnst<lrDp, 322 
Wmt movement, 417 
Writing, 283. 284, 286 
tTacheveno haomfay 454-5 

Xanthelasmata, 71. 233. 235 
palpetrartan, plate tV 
TCanthochrooua. 346 
Xanthoman. 71 
X rays, see Radiogrxphy 

Yeasts in unoe, ISO 
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